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SPEED 


RADIO TUBES 


FOR ALL NEW RECEIVERS 
EVER ABREAST OF THE RADIO TIMES 


$PBED has achieved tremendous success 
with these NEW tubes. The reason 
is obvious—QUALITY 








247 


New power amplifier Pentode, for 
use in the output stage of AC 
receivers. 

















Here They Are! 


No. 235 


New screen grid tube—designed to reduce 
cross modulation and similav distortion. 


No. 551 
New screen grid tube—designed for same 
purpose as type 235, although having 
slightly different characteristics. 


No. 230 
New general purpose tube, operating eco- 
nomically at 2 volts, giving unusual service 
though using very little power. 


No. 231 


New amplifier using 2 volts and extremely 
low current consumption in same group as 
types 230 and 232. 


No. 232 


New screen grid tube—for use as radio 
frequency amplifier, operating at 2 volts. 


No. 233 


New power amplifier in the Pentode group, 
operating on 2 volts with low current con- 
sumption. 


No. 236 


New screen grid tube used mainly as R.F. 
amplifier or detector in automobile sets. 
In same group as type 237 and 238. Also 
for use in D.C. sets. 





No. 237 
New general purpose tube — especially 
dapted to bile use. Can be used 


either as a detector or amplifier. Also for 
use in D.C. sets. 


No. 238 


New power amplifier Pentode for use in 
automobile receivers designed for it. Gives 
unusual volume for small input signal 
strength. 


No. S 84 


Developed expressly for replacement of 
type C 484 in Sparton sets. Somewhat 
similar in characteristics to the type 227. 


No. S 82 B 


Developed expressly for replacement of the 
the C 183 in Sparton sets, possessing all 
peculiar characteristics necessary for this 
Purpose. 


No. S 83 


Developed expressly for replacement of 
the C 183 in Sparton sets, possession all 
the peculiar characteristics mecessary for 
this purpose. 








SPEED Quality is Making History Today. Write for Complete Details. 

















Still another addition to a big family. SPEBDB FOTO-LECTRIC TUBES. 
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide. 
Six months guarantee against defects. Write for Foto-Lrcrric folder. 





230-240 NORTH 9th STREET, BROOKLYN, NEW YORK 
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IN with 
RTA. 


Radio — 


Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 


Ghis excellent 
wit esined. Redo | [ 
Sordee Sten : | YAMA 
and trouble 
“all-electric sets. By becoming a, certied RTs A, Service shooter included 


A. Service 
Man, you can make big money, full time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. th 
We will quickly give you the training you need to qualify as a Wt Our COUTSE 
Radio Service Man... certify you... furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with ~ 4 
our training, will enable you to compete successfully with experts Oo AMIAALAAL) 4 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and repairs. 
Serving as a “radio doctor” with this Radio Set Analyzer is but one 


























of the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the 
Radio. Wi iring rooms for Radio, installing and servicing sets for instructions given you by the Association will 
dealers, building and installing automobile Radio sets, constructing transform you into an expert quickly, With 
and installing short wave receivers . . . those are a few of the other it, you can locate troubles in all types of sets, 
ways in which our members are cashing in on Radio test circuits, measure resistance and condenser 

. = ~ capacities, detect detective tubes Knowing 
As a member of the Radio Training Association, you receive personal how to make repairs is easy; knowing what 
instruction from skilled Radio Engineers. Upon completion of the the trouble is requires expert knowledge and 
training, they will advise you personally on any problems which arise a Radio Set Analyzer. With this Radio Set 
in your work. The Association will help you make money in your magne as -" be ait to — ee ee 
spare time. increase your pay, or start you in business. — The easiest, roe at al gh ng yy * ‘will 
quickest, best-paying way for you to get into Radio is by joining be but one of the benefits that will be yours 


the Radio Training Association. as a member of the R. T. 


Write for No-Cost Membership Plan 


We have worked out a plan whereby a membership enrollment need 
not cost you a cent. Our thorough training and the valuable Radio 
set analyzer can be yours. Write at once and find out how easily 
hoth of these can be earned 

Now is the time to prepare to be a Radio Service Man. Greater 
opportunities are opening up right along. For the sake of extra 
money in your spare time, bigger pay, a business of your own, a 
position with a future, get in touch with the Radio Training Associa- 
tion of America now. 

Send for this No-Cost Membership plan and Free Radio Handbook 
that will open your eyes as to what Radio has in store for the ambi- 
tious man. Don’t wait. Do it now. 


RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-2 4513 Ravenswood Ave. Cheago, Ill. 


Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-2, 4513 Ravenswood Ave., Chicago, Ill. 
Gentlemen: Send me details of your No-Cost 


Membership Enrollment Plan and information on 
how to learn to make real money in radio quick. 


Name 


SOOO EEE EEE EEE EEE EEE EEEEEEEEES 


Address 


COCO EEEEHEEEEEEEEHEEEEEEEEEEEEEOE 
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In Forthcoming Issues 


PERMEABILITY RECORDING. A new method of record- 
ing sound on a moving iron wire. External magnetic varia- 
tions, and the element of time, do not enter inte the 
permanence of the recording. 


ELECTROLYTIC VARIABLE CONDENSERS. Complete 
details for making capacity variable up to about 4 micro- 
farads. Useful for determining by substitution the capacity 
requirements of circuits. 


SUBAQUEOUS SOUND. A description of recently completed 
development work on dynamic speaker-mikes especially de- 
signed for under-w ater operation between submarines in 
distress and rescue ships above. 


RADIO FREQUENCY COIL DESIGN. The second portion 
of a discussion on R.F. inductances. This article on R.F. 
coil primary design is a companion to the previous one on 
secondary coil considerations. 
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$5.00 


The Copy 











HUGO GERNSBACK, 
Editor 


C. E. Denton 
Managing Editor 


Clyde Fitch, 
Managing Editor 


Partial Contents of Manual Volume No. 2 


\ step-by-step analysis in servicing a receiver which embodies in its 
design every possible combinaton of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field, 


Chart showing the operation of all types of vacuum tubes. whether 
new, old or obsolete. An exclusive resume of the uses of the Pentode 
and Variable Mu Tubes and their characteristics. 


Complete discussion of the superheterodyne and its inherent peculiarities, 
Also a special chapter on tools used on superheterodyne circuits. 


Schematic diagrams and circuits complete with color codings. 


Important chapters on commercial aircraft radio equipment; new data 
on commercial short wave receivers and converters. 


Servicing and installation of public address systems and talking 
machine equipment. 


Standardized color codings for resistors. 


Operation of old and new testing equipment; tube voltmeters, output 
meters, oscillators and aligning tools 


A full section on Midget radios—their design, circuits and types. How 
to service them most economically. 


Hundreds of schematic diagrams of older radio receivers which have 
never heen published. 


Blank pages for recording notes, Sanus and sketches; these pages 
are transferable to any part of the book. 


Coupon page for free questions and answers. 


~\ f 
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Get Supplements 


FREE 


with the 


NEW MANUAL 


Vol. No. 2 


After many months of extremely careful preparation 
by a large staff of editors and draftsmen, the New 1932 
OFFICIAL RADIO SERVICE MANUAL, Volume No. 2 
has been completed, and copies are ready for distribution. 


There is so much new material in this Manual that a 
Service Man or dealer would be lost without it when 
called to service a set. Information about new models 
which are on the market only a few weeks are contained 
in this book. The 1932 Manual makes the service kit 
complete. Every radio man should be equipped with this 
volume. Send for yours today! 


The 1932 Manual contains a Full Radio Service Guide 
and a Most Complete Directory of all 1931-1932 Radio 
Receivers as well as models of older design. 


THERE IS NOT A SINGLE DIAGRAM IN THE 
NEW MANUAL, VOLUME 2, WHICH HAS 
APPEARED IN THE FIRST VOLUME. 


Complete Directory of All 1931-1932 Receivers, 
Full Radio Service Guide. 


For Radio Service Men, Jobbers, Dealers, Manufac- 
turers and Set Builders. 


Over 1,000 Pages (Including Supplements) 
Over 2,000 Diagrams, Charts and Illus- 


trations 
Flexible, Looseleaf Binder, 9 x 12 inches 





Mail Coupon Today! 
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g money order preferred) for which you are to send 1 
1 me the NEW 1932 OFFICIAL RADIO SERVICE 4 
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Not only in America, is the 
Scott All-Wave supplying an entirely new 
concept of radio performance. In other lands too— 
in difficult spots, this receiver is doing equally sen- 
sational work. For instance, atmospheric conditions 
are so bad in the Canary Islands that reception there 
hasalways been considered almost impossible. Scott 
All-Wave Receivers located in the Canary Islands, 
bring in stations 9,000 and 10,000 miles away with 
uel clarity andvolume. But it is the underlying rea- 
son forsuch amazing performance that interests you! 
fhe Scott All-Wave Receiver is so powerful and&o sen- 
sitive, that when operated with the volume turned way down 
below the noise level, there is still more than enough sen- 
sitivity to give ample loud speaker reproduction of signals 
originating 9,000 and 10,000 miles away. This is one of the 
main reasons why Scott All-Wave Receivers are being used 
with complete success in 63 foreign countries today— why 
Scott owners in thiscountry can tune ‘round the world with their 
receivers whenever they choose—and why YOU will want aScott! 


What is the Difference that makes the 
Seott All-Wave so much Better? 


The Scott All-Wave is not a factory product. It is built in the 
laboratory by experts and to laboratory exactness. Physical mea- 
surements are by the micrometer — electrical measurements are 
computed to the smallest fractions—each nut and bolt, each wire, 
and each operation, no matter how small, is performed by aman 
with a thorough technical understanding of radio. 


The result is a precision-built receiver capable of doing things 
that factory-built receiverscan never hope todo. The result issen- 
Sitivity so great that Chicago owners can listen toG5SW, Chelms- 
ford, England; 12R0, Rome; VK3ME, Sydney; HRB, Honduras; 
and many others any day they choose, The result is also perfect 
10 Kilocycle selectivity. No “cross talk.” And the resulting tone 
is nothing short of downright realism— full, round and natural. 


RADIO-CRAFT 


Countries 
Now Served by SCOTT 
RECEIVERS 


ALL-WAVE 


ee 
oF eer 


FORMERLY SCOTT TRANSFORMER CO. 


Dept. C-2 


S2exeyreeye 


ALASKA 


BRITISH GUIANA 
rarvthy OCEANIA 


CANA NE 


L ZONE 
. CANARY ISLANDS 
CHILE 
. CHINA 
. COLOMBIA 
. COSTA RICA 
. CUBA 
. CZECHOSLOVAKIA 


DOMINICAN REPUBLIC 
ECUADOR 


- EGY 
. ENGLAND 
. FINLAND 
. FRANCE 
. FRENCH WEST AFRICA 
. FRENCH WEST INDIES 
. GERMANY 
- GREECE 
. GUATEMALA 
HAITI 


HAWATI 


> HONDURAS 
> INDIA 


33. ITALY 
. JAMAICA 
. JAPAN 

. MALTA 

. MEXICO 


1C 
38. NETHERLANDS 
. NETHERLAND 


: NICARAGUA 
43. NORTH AFRICA 


The E. H. SCOTT RADIO LABORATORIES, Inc. 


Chicago, IHinois 
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Darkened areas show the 
Soreigncountriesin which 
Scott All-Wave Receivers 
are depended on for radio 
contact with the rest of the 








Sturdy Construction Protects 
Precision Adjustments 


The ion work, which gives the Scott All-Wave its suprem- 
aty is assured constancy by the heavy steel chassis— rigid as 
@ bridge, and chromium plated to protect it from deterioration. 
The All-Wave chassis is so sturdily built that it is uncondi- 
tionally guaranteed for five full years. Any part proving de- 
fective within that time will be replaced freeof charge. 


% poeway Write for 
° Full Details 


. PERU 
47. PHILIPPINE ISLANDS 
SOL ANE Surely, a 15-550 meter receiver 


, > 

= fonToeeE that will satisfy the exacting re- 
51. SALVADOR quirements of 63 different foreign 
52. SAMOA ISLANDS countries, will suit your needs 
3. SCOTLAND better than any other. Surely, a 

receiver that is tested on recep- 
tion from London and Rome be- 
fore shipping is the receiver you 
would rather own. Mail coupon 
today for full particulars of the 
Scott All-Wave Receiver. (Name 
and address of Scott ownerinany 
foreign country, sent on request). 


CU TP messmo 
{ The E. H. Scott Radio Laboratories, Inc. 


383 


4. SIA 
55. SOUTHERN RODESIA 
56. S 


. SPA 
57. SWITZERLAND 

58. TRINIDAD 

59. UNION SOUTH AFRICA 
60. URUGUAY 

61. VENEZUELA 


. WALES 
63. YUGOSLAVIA 


4450 Ravenswood Ave., Dept. C-2 | 
Chicago, Illinois ; | 
Send me full details of the Scott All-Wave, 15-550 


meter superheterodyne. 


Check here if Set Builder DealerO Radio DXer 0 | 


Name...... mae 
DES SUsideebeaddednotuneereardadnss steed i 
DNs sich stebesvthcannnenes — a, 




















Easy 
Terms ~~ 


Pay as you Play Your 
Mid-west! Terms as low as 


$5.00 Down 


onl, 
> 









wy 


COM PLETELY 
ASSEMBLED 


With Specially 
Matched Large 
DYNAMIC SPEAKER 


DAYS 
FREE 

















omplete Line of 
Consoles 


Rush the coupon for big, beautiful 
catalog that illustrates the complete 
line of MID-WEST console cabinets 
All new, all different, all priced to 
save you 30°, to 50. You'll gasp 
with admiration when you see the 
vast selection of beauty, style and 
grace that is crafted into every MID- 
WEST Console. The catalog is FREE 
—it doesn’t cost you a penny! Rush 
the coupon—NOW! 






DEPT. 35 


MID-WEST RADIO 


CINCINNATI 


TRIAL 





Deal Direct with Big 
Mid-West Factory 


—Save Middlemen’s Profits 


Never before in the history of radio 
has such a powerful set been offered 
at Mid-West’s amazing low price. 
Deal direct with the big MID-WEST 
factory. Save the jobber’s profit. 
Your outfit will reach you splendidly 
packed, rigidly tested with every- 
thing in place ready to plug in. 
No assembling! Entertain yourself 
for 30 days absolutely FREE—then 
decide. Save up to 50 per cent in 
buying direct from factory—insure 
satisfaction—deal direct with the 
world’s veteran radio builders — 
MID-WEST. And don’t forget— 
every MID-WEST outfit is backed 
by an absolute guarantee of satis- 
faction. You take no risk. 
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Push-Pull Pentode Power Output Tubes— 
Multi-Mu Screen Grid Tubes—Real Auto- 
matic Volume Control—All the Latest Im- 
provements That Give Amazing Clarity, Per- 
fect Tone, Split-Hair Selectivity and Sensitivity 
Never Before Heard Of! 


RADIO-FANS! Just what you’ve been looking for! A power- 

ful, new 11-tube radio at an unbelievable low price. And what 

a radio! Two Push-pull pentode power output tubes with twice 
the power and four times the sensitivity of ordinary 45’s—and three 
Multi-Mu tubes, together with a —24 first detector, gives you SIX 
SCREEN GRIDS. These six screen grids, together with the —27 oscil- 
lator, second detector first A.F., and automatic volume control—the —80 
tubes—gives a total of ELEVEN TUBES, with reception equal to fifteen 
ordinary tubes—in a perfectly balanced, non-oscillating, non-radiating, super- 
heterodyne TEN-TUNED circuit with real Automatic Volume Control that 
holds those powerful locals down to the same volume as the distant stations 
and counteracts that annoying fading on weak stations. 


The use of a band-pass or pre-selector stage, together with Multi-Mu tubes, 
makes this radio actually surpass 10 K.C. selectivity. Absolutely eliminates 
those noisy singing “birdies” and annoying cross 
talks. You'll be positively amazed and delighted 
when you see this sensational new set, hear the 
beautiful mellow, cathedral tone—know what it means 
‘to have that pin-dot selectivity and unequaled 
sensitivity. 


Be convinced—TRY IT 30 DAYS FREE. Don't 
send a penny. Mail coupon right now for amaz- 
ing FREE trial offer and complete details. You'll 
be surprised, 


Big Pay for USER AGENTS 


If you are interested in making BIG MONEY in 
spare time for just showing your MID-WEST 
Radio to friends and neighbors, then check 
the coupon and mail it immediately 
for complete details. Special 
guarantee and FREE trial 
offer eliminates all 
risk. Your big 
opportunity 
—dHurry! 





TERMS 
as low as 
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The PILOT Short Wave Converter 
Adds These 5 Interesting Wave Bands 


to Your Present Broadcast Receiver 











Band One: 
10 to 19 Meters 


Alive during morning 
hours vith American 
and foreign radio tele- 
phone and short wave 
relay broadcasting sta- 
tions. It’s great sport 
to hear London, Berlin 
and Buenos Aires talk- 
ing to New York; or 
Eindhoven (Holland) 
conversing with Sour- 
baya (Dutch East In- 
dies). 



























No Coils to Change 










Self- 
Contained 
Self- 

Energized 


Short 
Wave 
Converter 
















Price, complete with four tubes, 





Band Two: 
19 to 35 Meters 


After lunch, skip up to 
band «two and Rear 
Chelmsford, England; 
Pointoise,. France; or 
K o 3) i g swusterhausen 
Germany. Also ship-to- 
shore radio telephones, 
and American and Ca- 
Nadian broadcasters, 

ome “may be on with 
an opera, or Mexico 
City with a news re- 
port. 




















Teady to operate 
(no kits; in factory $39.50 


built form only)... 























Uses two 224A’s, one 227, one 280. Operates as a superhetero- 
dyne frequency changer. Works with any TRF or super-het 
broadcast receiver; affords enormous amplification with knife 
edge selectivity. Five wave ranges covered by the twist of a 
knob. Single dial tuning with non-critical antenna trimmer. 
Opens the whole absorbing field of short wave radio to any mem- 
ber of the family old enough to turn a knob. 


Band Three: 
35 to 65 Meters 


Always a_ source of 
thrills. Dozens of North 
American, Central 
American and South 
American broadcasters, 
easily heard during the 
early evening Enter- 
tain your guests with 
music from Costa Rica 
and Colombia. from 
California and Canada, 













Also a Complete Combination Set— 


The New PILOT SUPER-WASP 








Complete with 11 tubes, 


ready to operate (no kits; ” oe 
- factory built form a ag . $99.50 






only) 





YOUR DEALER 
Can Supply 
You With 
rsaOT 


Band Four: 
65 to 110 Meters 


Actually hundreds of 
amateur phone stations, 
all over the country, 
operate in this band 
You can listen to them 
for hours. Also airport 
and airplane stations, 
which are heard at all 
hours of the day and 


night 

















SHORT WAVE 


The 1932 SESE WASP ~the latest model of the internationally famous and 

receiver for short wave and broadast reception. On the short waves 

it is a double superheterodyne of eleven tubes, working on two inter- BROADCAST 
mediate frequencies: 550°ke. and 175 ke. Has full throated dynamic 

speaker. Brings in the foreign stations with unbelievable volume. S E T S 












PILOT RADIO AND TUBE CORPORATION, LAWRENCE, MASS. 


0 Please send me full technical “‘dope” on the new Pilot Short Wave Converter and the new complete 
_ Super-Wasp, Free, no obligation on my part. 

L) Please send me a free sample copy of Radio Design. 

O Enclosed is 50c. Enter my subscription to Radio Design for one year. 

















saccesese ercecceccvececsovevccccccescccccsccoscssoentreet and Number 





Casecssseessoncoossooncononssocesqoeenesescceseeeetensss BBARcccccccccecce cocococescossoosecnssooosoesoceliie 











Band Five: 
110-200 Meters 


Nothing is more thrill- 
ing than to hear the 
police radio stations di- 
recting “cruiser’’ cars 
to scenes of crimes or 
accidents. You live with 
the news while it is 
happening! Experimen- 
tal television stations 
are also in this band. 
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World-Wide Performance- 


15 TO 550 METERS-NO PLUGIN COILS 


HE phenomenal ability of Lincoln DeLuxe receivers 

to receive stations from every corner of the globe 

is largely due to Lincoln Super-Power. The tre- 

mendous gain of Lincoln’s highly efficient circuit 

opens a new field for the radio listener. National 
and international programs, fascinating foreign broad- 
casts, short-waves, air-mail, trans-Atlantic phone,—these 
and many other features are available to the Lincoln 
owner. 

From 15 to 550 Meters at the Touch of a Switch 
One of the outstanding advances in radio design of recent 
years is the elimination of plug-in coils for short-wave 
reception. Having designed the DeLuxe to tune from 15 to 
550 meters, Lincoln engineers perfected an extremely 
efficient and ingenious design whereby a small no-capacity 
selector switch makes the contacts formerly made by the 
coil prong and socket contact. A Lincoln owner may change 
from broadcast to any one of four short-wave bands by 
merely turning the selector switch. 

A New Conception of Short-Wave Reception 

The application of Lincoln’s mighty power to the recep- 
tion of short-waves produces truly amazing results. Sta- 
tions half-way around the world come in with clock like 
regularity. Lincoln enthusiasts in the central states have 
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repeatedly reported broadcast reception of many trans- 
Pacific stations. The tremendous amplification of the 
highly engineered Lincoln circuit is always perfectly con- 
trolled in a channel less than 10 K.C. wide. A letter from 
Alaska reports reception of Mexico, Nebraska and Van- 
couver, B. C., all three stations 5 K.C. apart! 


Full, Rich, Life-Like Lincoln Tone 
Lincoln tone is a revelation of purity and fidelity. Lincoln 
experts have designed an audio system that, with either 
radio or phonograph pick-up input, delivers tone of 
astonishing richness and realism. Artificial tone com- 
pensators or control devices are not required to bring out 
the natural vivid tone of the living artist. 


DeLuxe DC-SW-10, Battery Model, Is Extremely Efficient 

The Lincoln DeLuxe DC-SW-10 is the battery model 
version of the famous DeLuxe SW-32 described above. 
Taking advantage of the new low drain 2 volt tubes, the 
DC-SW-10, when operated from an adequate battery 
source, provides exceptionally quiet, crystal clear recep- 
tion of both broadcast and short-waves. This model, 
although intended for rural or unelectrified areas, is 
finding increasing favor in congested city communities 
because of its absolute freedom from line noise and clear 
life-like tone quality. 
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THE NEW TUBES 


By HUGO GERNSBACK 


N those experiments of the vintage of 1919 in advance 
of the broadcast era starting in 1921, the trials and tribu- 
lations that were had with the old tubes will be recalled. 
We started out originally with the De Forest “Audion” 
which, in some respects, was not much better than a crystal, 
and in others, somewhat worse. ‘Then we graduated to the 
VT-2’s, the War tubes, which were considerably better but still 
left much to be desired. For one thing, the current consump- 
tion of these tubes was really terrific—each consumed 2 
amperes. Today, this power consumption causes us to shudder. 

Later on, we graduated to low-current consumption tubes, 
such as the WD-12’s and 199’s, which represented a great step 
forward. ‘They were very good tubes, all of them being used 
for many purposes such as detectors, R.F. and A.F. ampli- 
fiers, and oscillators. 

The last decade has seen revolutionary changes in tube con- 
struction, and it is now literally true that tubes are made for 
practically every purpose that one can think of—and the end 
is by no means in sight. Refinements are being announced 
almost daily, and it seems certain that during the next ten 
years we will have at least ten times as many new tubes as 
we have had during the past ten years, with characteristics 
that we cannot even foresee today. 

The sensitivity of new tubes seems to increase with every 
announcement, and at a rate undreamed of even five years ago. 
It is literally true that our four-tube sets of today are more 
sensitive than the ten-tube sets of five years ago. This, of 
course, is mainly due to the high sensitivity of present-day 
tubes and to the greater power of our broadcast stations. 

Of the new tubes announced in this issue of Rapto-Crarr, 
we have first, the R.F. Variable-Mu Pentode, type ’39. While 
this tube is properly an automotive variable-mu_pentode, it 
can be used for many other purposes besides automobile work. 

This tube may replace the ’36 type which, as is well known, 
is a screen-grid tube; the substitution can be made without 
altering the socket connections. The only changes necessary 
are the replacement of the volume control (the size depending 
upon the type used) and the increasing of the screen-grid 
potential to about 100 volts. In addition, the new tube will also 
increase the sensitivity of the receiver without changing the 
number of tubes, which, of course, is a valuable feature in 
automobile radios. It will also reduce interference from nearby 
stations, as well as from the ignition system of the car. 
Furthermore, it will allow better control of volume than the ’36. 

For the experimenter, this tube should be especially valuable, 
as there are many receivers at the present time, particularly 
those of an experimental nature, that may be changed to use 
this tube. 

Service Men may increase their incomes by displaying these 
new tubes to prospective customers, and showing them how 
their sets can be made vastly better by the addition of these 
tubes; the installation of the new volume control which this 


tube necessitates will also mean some extra money. 

The “triple-twin” type 295 is one of the tubes which T have 
foreshadowed in several of my editorials, the idea being to 
have several tubes combined into one; this is exactly what the 
295 type does, since it combines, essentially, a type “27 and 
a type °45 in a single bulb. The internal connections are such 
that it can only be used as a direct-coupled stage. The socket 
connections are described in this issue of Ramio-Crarr, and 
are interesting from a number of viewpoints. 

The tube is chiefly important because the amount of ampli- 
fication that can be secured from it is greater than if a single 
27 and a °45 are used separately. This immediately suggests a 
tremendous new use in midget and semi-portable receivers; in 
fact, in any set where space is at a premium. The idea of 
using two tubes with a single base which results in a saving of 
space, is a highly attractive one to set manufacturers and 
experimenters, and it is certain that the new 295 tube will 
become very popular in view of these advantages. 

Then also, in changing the wiring of present-day receivers 
to incorporate this new tube, the operating costs are reduced 
at once; we have, on the other hand, increased fidelity and 
volume, as well as increased over-all simplicity. 

While it is true that it is necessary to make some changes 
in present-day receivers to incorporate the 295 tube, the 
changes are not difficult. The entire audio-frequency end of 
the receiver is to be removed, and the new tube can then be 
installed without undue trouble. Raptio-Crarr, in forthcoming 
issues, will particularly dwell on these points; and, of course, 
this tube will be especially attractive to experimenters who 
wish to build single-tube sets that operate loud-speakers—a 
thing that was possible only theoretically heretofore, but should 
now become a reality. In the next issue of Ranio-Crart, such 
a receiver will be presented to our readers. 

Of course, this tube is only the forerunner of others. It 
is only one of the many new twin tubes of this kind that will 
make their appearance. 

Then, it should always be remembered that whenever a new 
tube is announced, it takes time before engineers work out 
the best characteristics and operating points; also, as a rule, 
new equipment and other refinements are required in order 
to obtain the highest efficiency from it. 

An example of what I have in mind might better be cited: 
when the screen-grid tube made its first appearance, no one 
knew exactly what to do with it. It took almost a year before 
the introduction of new circuits that proved the tremendous 
superiority of this tube over the three-element tube, and not 
until then was it universally adopted. This is true of all tubes. 
It takes time to digest their characteristics and translate them 
into practice. 

In the meanwhile, a new haven has been opened to tube 
enthusiasts, and we shall be glad to hear from those who try, 
and discover, new uses for the new tubes. ' 








458 RADIO-CRAFT 


















Fig. A 


The R.F. variable-mu pentode, 


N line with the increasing 

demands of the public for 

tubes capable of producing 

large outputs with small signal 
inputs, no distortion, ease of con- 
trolling volume and economical opera- 
tion, tube manufacturers have recently 
announced a new R.F. pentode with a variable- 
mu characteristic, known as the °39. ‘This tube has 
been primarily designed to meet the requirements 
of automobile and D.C. line-operated receivers where power supply 
is limited to 90 or 135 volts. It may be used in conjunction with 
its older brothers the °36, °37, and °38 without any change in cir- 
cuit constants. 

Operation of four-element tubes is somewhat critical in view of 
the erratic shape of the plate voltage—plate current characteristic 
at the low values of plate voltage. For comparison, the plate 
voltage—plate current curve of a °36 is shown in Fig. 1, and above 
it, the curve of the new °39.) The °36 curve has a large dip with 
bout 50 volts on the plate due to the effects of secondary emission, 
which is obviated in the “39 by the insertion of the fifth element— 
the suppressor grid. This grid, as in other pentodes, is interposed 
hetween the plate and the sereen-grid in order to straighten out 
the “bump” in the curve. Let us see how this is accomplished. 

An electron, upon leaving the filament, is attracted to the posi- 
tively charged plate. Upon reaching it, its velocity is so great 
that it dislodges electrons from the plate. These electrons are 
known as secondary electrons, which find themselves between two 
attractive forces, one due to the positive plate potential, and the 
other due to the positive sereen-grid potential. If the plate 
potential is low, the secondary electrons will be attracted to the 
sereen-grid, which means that the net flow of electrons fo the plate 


is diminished, lowering the plate current. This is the reason for 


the dip in the curve of the screen-grid tube. 


The Pentode 


scribes this newest vacuum-tube advancement. 
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- “939.” a variable-mu R.F. pentode ‘tienen 1 
to the tube line. 


its characteristics. 


Every radio man should learn 
The author completely de- 
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Fig. 1 
The full-line curves correspond to the ordinates on the right, while the 
dot-dash curves correspond to the ordinates on the left. 


smooth curve shown in the figure. During the time that a signal 
is impressed on the grid, the plate voltage fluctuates between wide 
limits, and if the curve has a dip, distortion is bound to result. 
The addition of the fifth element in a tube used for R.F. amplili- 
cation results in a greater voltage output than could be secured 
without the use of this element. 

Variable-mu tubes have been in use for quite some time and 
their features are well understood by the Service Man. To appre- 
ciate the characteristics of the °39, let us first examine the grid 
voltage—plate current curve illustrated in Fig. 1, which is accom- 
panied by the curve of the °36 for comparison. 

Note first, that for 
small grid biases the 
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Now if another 39 ~ : 


grid he interposed 
hetween the — plate 
and the screen-grid, 
and connected to the 
filament, the plate is 
offering the greatest 
attractive force, re- 
sulting in the sec- 






a 
nn 





Element | , 
| 
| 
| 








SCREEN-GRID|—saRFC, 
ee PWR DETECTOR 8SMiuti-/) 
"36 HY 4 





plate current is 
greater in the °39 
than in the 36, and 
furthermore the 
plate-current = varia- 
tion, for a_ given 
grid-voltage swing 
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the undesirable dip 
in the curve. Thus 
the resulting tube, a 
pentode, has the 


Fig. 4 


Schematic diagram of a three-tube receiver using the new °39, a °36 and a °38, which is suitable 
for automotive work. Observe the position of the volume coutrol. 


the °36. For large 

biases, the °36 blocks 
(Continued on 
page 486) 
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MARTIN 


T is customary practice to consider the efficiency of an output 
tube as the ratio of A.C. power to D.C, plate dissipation. For 
a given power output, when the input signal is confined to 
the negative portion of the grid voltage—plate current char- 
acteristic due to grid-current limitation, the anode voltage to pro- 
duce this output must be high to draw the electrons through the 
negative field produced by the heavily-biased grid. When using 
a zero grid-bias and allowing the signal to swing equally into the 
positive and negative regions, the same power output is obtained 
at greatly reduced plate voltage. 
In actual triode operation, the efficiency is lowered by the neces- 
sity of operating into a load about twice the tube’s internal 
impedance. The “triple-twin” illustrated in Fig. A, however, oper- 

























































J 
r 
“295” REPRODUCE =) 
¢ AF. neat OuTPUT TUBE " Cc G 
F Cl 
> P 4 
K 3* \3 
< « 
< s 
\ 2 2 
L sri s 
1 a 
x 3 
CONDARY 2 2 
ON PT. —” > > 
° e 
R2—»S 
&. é 
+ 














Fig. 1, left. Diagram of a direct-coupled amplifier using the triple-twin. 
Fig. 2, right. 


The equivalent of the diagram in Fig. 1. 


ates into an output load nearly equal to its own impedance (which 
represents an ideally loaded generator). 

In pentode operation, a positive auxiliary (suppressor) grid 
reduces the space-charge effect, thus improving the efficiency, as 
compared to a triode. However, the auxiliary grid consumes energy, 
and a “cathode grid” is necessary to reduce eccentric characteristic 
curvature caused by primary and secondary plate electrons. To 
tvercome the shielding effect of this latter grid, a higher plate 
potential is necessary. Further reduction of efficiency is caused 
by the necessity of operating into a load approximately one-fifth 
of the tube’s internal impedance. 

In analyzing the efficiency of an amplifier, the ratio of power 
output to the combined D.C. plate-dissipation of the component 
tubes must be considered. Therefore, if the sensitivity of one 
tube is high enough to eliminate a stage or stages, the effective 
efficiency becomes greater. 


Fundamental Circuit 
The triple-twin, “295,” and its associated circuit permits positive 
grid swings and utilizes self-compensation for the flow of grid 
current. This tube contains two sets of three elements; the first 
set handles the input, and the second, the output. The input section 
employs an indirectly-heated cathode in order to electrically isolate 
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Announcing the new triple-twin “two - in - one” 
power tube—constituting a two stage direct- 
coupled A.F. amplifier. Data in this and subse- 
quent issues reveal its characteristics and uses. 


The new tripleetwin. 


itself from its heater and the 
output filament. This cathode is 
internally connected to the output 


grid. 
Referring to Fig. 1, the fundamentals 
of the circuit will be discussed. The 


input of the first section is similar to usual 
operation, as this grid does not take current, 
but it differs in that the cathode is above ground 
potential. The signal reaches the cathode through a small con- 
denser Cl, offering a low impedance to the incoming signal. The 
grid receives its bias by the D.C. drop in the load impedance of 
the first section and the IR drop in resistance R2. The D.C. 
return path to this grid is through resistance Rg. It is signifi- 
cant that the load impedance of the first section exists between 
cathode and ground and is substantially the combined parallel 
value of resistance Re and the input grid impedance of the second 
section. The inductance L1 is shunted across this combination 
hut its impedance is high, except at low frequencies, compared 
to the other values, and its function is to allow a low D.C. resist- 
ance path for grid and plate returns. Its D.C. component also 
augments the voltage drop in R2 but the effect is negligible as the 
resistance of its winding is small. Resistance R1 establishes the 
grid of the output section several volts negative and is only neces- 
sary in A.C. operation to suppress hum. Condenser C2 bypasses 
the audio frequency. The plate circuit of the second section is 
identical to triode operation. 


Theory 
It is apparent that when the grid of the second section swings 
positive, and therefore draws current, its impedance cannot be 
considered constant, but some function of the positive cycle of 
the voltage 
across cathode = and 


developed 














/ ~) ground. This simply 
SHADED AREA represents a changing load 

“<r va ny the first tube. It is 

Ic Significant that this volt- 

t \ COMPENSATION age exists between cath- 
én ode and ground because 
” it is then in phase with 
5 \/ the pulsating plate-cur- 
rent. This means that 

during the time the sec- 
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ond grid is positive, the 
applied signal is likewise 
positive. There exists a 
slight phase difference 
between these two volt- 
ages depending upon the 
reactance of the circuit. 
This is, of course, oppo- 
(Continued on page 487) 
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Fig. 3 


The difference between the solid and dotted 
fortions represents the additional plate cur- 
rent supplied by the first tube 
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Fig. B. One-half of the main instrument room of Uncle Sam's “air po 


GRAND 


INCE the advent of Radio, there has been an increasing 

need for some system of accurately checking the fre- 
quency of transmitted radio waves. Before the general 
use of crystal-controlled transmitters, calibrated wave- 
meters served their purpose very well. However, in order 
to have any regulation of radio transmitters it is abso- 
lutely essential that the methods of measuring used by 
the regulating agency be far more accurate than any method 
used by the stations involved. 














HE discovery of the great value of high frequencies in radio 
made the problem of frequency measuring an international, 
as well as a national one. 
Several years ago, Mr. 5. W. Edwards, then Supervisor of 
Radio at Detroit, Michigan, foresaw the value of a_ centrally 
located monitoring station, supplemented by several strategically 
located secondary standards, and bent his efforts toward securing 
such a system for the Radio Division of the Department of 
Commerce. 

The appropriation of approximately $400,000 for land and build- 
ings having been secured, the next problem was to draw up a 
primary standard and associated equipment, and eight secondary 
standards and their associated units. 

It was then found that few companies were able to build measur- 
ing equipment of the required accuracy and receivers of the neces- 
sary sensitivity and selectivity. The award was finally made to the 
Westinghouse Electric & Manufacturing Company, and a_ great 
deal of the equipment now used has been manufactured by them. 


Location of Station 


With the manufacture of equipment well under way, the next 
move was to secure a location for the central frequency monitoring 














ce.” Every point of the compass is under inspection, at ccill. 


ISLAND 


(PART 


station. An extensive field strength survey was made of the middle- 


an 


west, and finally Nebraska was chosen as the most likely state 


in which to locate the station. Several factors prompted the 
choosing of Grand Island as a location. Chief among these was, 
first, it is centrally located in the United States; second, the level 
nature of the terrain makes for receiving conditions approaching 
the ideal: and third, the action of the Grand Island Chamber ot 
Commerce in selling the government fifty acres of land for one 
dollar. 

The exact location of the station is six miles west of Grand 
Island. It was deemed necessary that the station should be several 
tiles from any center of population, in order toe get away from 
“man-made static.” Considerable care was necessary in planning 
the station itself. As it is an isolated plant, it must be equipped 
with a good water supply, power supply, and heating and sewage- 
disposal systems. In order to satisfactorily accomplish the work 
required of the station, it was also necessary to build an extensive 































Fig. A 
The main building, aarage and engine room, ’plane beacon, and ante: 
system at the U. S. Monitor Station, Grand Island, Nebr. 
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Fig. C, One-half of the main instrument room of the 


MONITOR 


antenna system. 

A visitor cannot help but be somewhat impressed by the amount 
of detail that has gone into the construction of this Frequency 
Monitoring Station, and can readily see that to properly man all 
of this highly scientific equipment calls for a personnel of great 
ability who are well trained in their particular phase of the work. 
At present, there are 27 people employed at the station. In addi- 
tion to the Manager (Mr. Benjamin Wolf) and Assistant Manager 
there are eight engineers, all of whom hold B.S. degrees in electrical 
engineering or have had wide radio experience, eight radio oper- 
ators loaned the Radio Division by the Airways Division of the 
Department of Commerce, four Diesel engineers, one chief clerk, 
two stenographers and two janitors. This is enough to operate 
the station 16 hours a day. It is hoped that funds will be available 
later to add enough personnel to operate 24 hours a day. 

It was mentioned in the first part of this article that in planning 
the station, the design engineer was confronted with the usual 
problems of an isolated plant, many of which were outside the 
radio field. Among these were the buildings, heating and sewage- 
disposal systems, and primary power supply. In this work, the 
help of the Bureau of Yards and Docks of the Navy Department 
was mp 2 and obtained. The architect was F. W. Southworth 
of the Navy Department. 


Buildings and Power Supply 


There are two buildings, a main building shown in Fig. A, and 
’ combination engine room and garage. The main building houses 
the radio equipment and heating plant. It is built of red brick 
and in the shape of a cross. The main floor has a motor-generator 
toom, a battery room, work shop, main instrument room which is 
72 x 35 feet, an office and a kitchen. The second floor has a 
dormitory and small office and the basement has a storeroom and 
boiler room. The kitchen and dormitory are for emergency pur- 
poses in case the personnel are storm bound. 

The other building is built also of red brick and is divided into 
a four-car garage, a work shop, and engine room. 


240-volt, 60-cycle, 3-phase alternators. 
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U. S. Government's broadcast station frequency monitor system at Grand Island, 


STATION 


The primary power supply is two 40-H.P. Diesel engines driving 
Diesel engines were used 
in order to eliminate ignition interference. The engines are Fair- 
banks-Morse 3-cylinder, 2-cycle Marine type. Two 2000-gallon 
fuel oil tanks, buried outside the engine room, furnish fuel oil 
for both the Diesel engines and the oil burning furnace in the 
main building. The power from the alternators is made available 
in the main building through underground lines to a distributing 
panel in the motor-generator room. Motor-generator sets and 
rectifier units provide the necessary D.C. for battery charging 
The standards and receivers, shown in Figs. B and C, are all 
operated from battery supply. 

In the engine room beside the engines and their associated equip 
ment, is a motor-driven pump which is capable of delivering 125 
gallons of water per minute. The capacity of the well itself is 
in excess of 500 gallons a minute. This well is used to furnish the 
general water supply as well as an irrigation supply for seven 

(Continued on page 489) 
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Grand Island, Nebraska,—the most desirable spot in the United States for 
the reception of all our broadcast station programs. 
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Left, front view, and; right, rear view of the Crosley “Tenstrike” ten- 

tube automatic volume control superheterodyne, Chassis Model 127. The 

antenna bends into the position indicated by the dotted lincs. Visual tuning 
is incorporated. 


AN ANTENNA-LESS SUPERHETERODYNE 


APPY HOUR” and “Tenstrike,” respectively, are the 

names of the new de luxe and table model Crosley super- 

heterodyne receivers; the latter is illustrated in Fig. A. 

The same chassis is used in both. The schematic circuit 
will appear in a forthcoming issue of Rapio-Crarr. 

This new receiver design incorporates the latest advances in 
cirenit design; it also establishes a new comparison for small-space 
construction of a receiver of exceptional sensitivity, and the nu- 
merous features which went to make up the former attractiveness 
of large radio sets. 

Push-pull pentodes, visual meter-tuning, calibrated tuning, tone 
control, and automatic volume-control are included in this chassis, 
which bears the designation Model No. “127.” Connections are pro- 
vided for a phonograph pickup. 

i Perhaps the one item of foremost interest to 

Fig. 2 Pas most people is the “antenna-less” feature. 

~~ Of course, every technician knows 

that a radio set must have an an- 

tenna of some sort—some method 
of signal pickup, even if it is 
only an antenna binding post 
and its lead. However, for 
practical purposes the ap- 


antenna may be no more 

than a conductive 

sheet (painted card- 
board) fitted within the cabi- 
net; it is shown at the right 
for convenience in illustration. 
This single feature is of 
tremendous importance to the 
small Dealer - Service Man, 
since he now can successfully 
combat the prospective cus- 
tomer’s statement that they 
will not purchase a radio set 
because they will not permit 
unsightly antenna wires to be 





Cabinet covers to save their finish. 


plication will hold—for the 


EQUIPMENT 


strung inside and outside of the house. (Tests in New York City 
by Rapio-Crarr technicians showed that in practically every case 
satisfactory reception now is possible with only an antenna plate 
tor signal pickup.) 

The following ten tubes are required for operation of this set: 
three type °35 or °51 variable-mu tubes, one of which functions as 
the first R.F., another as first-detector, and the third as the first 
stage of I.F.; one type °24 screen-grid tube, which is used as the 
second stage of I.F.; three "27's, one as oscillator, one as the diode 
second-detector, and the third as the first stage of A.F.; two type 
47 or PZ pentode audio output tubes; and a single 80 for power 
rectification. 

The audio level control, a potentiometer in the grid circuit of 
the first A.F. tube, is coupled to the diode detector audio output 
through a coupling condenser. This receiver is said to have what 
is known as “heterotonal response”; it is pointed out, further, 
that by correct use of the tone control it is possible to greatly 
reduce the acoustic effect of natural static. A dynamic reproducer 
is part of the instrument construction. A unique tube and tuning 
condenser shield, shown at the left of the cabinet has been devel- 
eped for quick servicing. The instruments are manufactured 
by the Crosley Radio Co. 

Thus it is seen that the new Crosley “Happy Hour” and “Ten- 
strike” 10-tube superheterodyne receivers are masterpieces of the 
radio craftsman’s art. 


AN ADJUSTABLE RADIO COVER 
NLY too often have 


oures dealers delivered a ra- 
sec dio set and then sent a 
Z 


ca 
Z 
4 4 furniture polisher to fill in 
on nicks, cents and scratches 
RECEPTACLE in the cabinet. In _ all 
probability, the cabinet was 
_ _ in good condition when it 


en Micon left the store, but during 

Fig. 1 transit and carrying the 

At 4, B and C, three methods of counecting set to the customer's apart- 

the radio pillow into A.F, circuits. ment, the none-too-gentle 

handling by the chauffeur 

resulted in the cabinet being damaged. ‘The radio cover, pictured 

ir. Fig. B, was designed to eliminate this condition. 

This new adjustable 
radio cover fits all stan- 


Fi OES. Re PS 
dard cabinets and _ is : 
equipped with two 
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straps which enable the 
cover to be snugly 
wrapped around — the 
cabinet. It is filled 
with layer cotton, evenly 
and heavily padded to 
form a cushion against 
hard knocks and jolting 
while in transit. It is 
a product of the Chi- 
cago Quilt Mfg. Co. 





A RADIO PILLOW 
N Fig. C is illustrated 
the “radio pillow” 
which presents to radio 





Fig. C 
The “radio pillow’ in action: music at your 
car's tif. 
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The latest devices are described here for 

the trade, Service Man, and home con- 

structor. Watch this department for 
future developments in Radio. 








men another means of fattening the 
pocketbook. 
Within the pillow, which is made 
of washable sponge rubber, is the 
reproducer unit—a_ standard head- 
phone unit; it connects to the radio 
set just like a standard head-phone. 
There is a small hole straight through 
the center of the pillow, as a sound 
exit whichever way the unit may 
face; a measure of volume control 
thus may be obtained by turning 
the pillow over. 
The total weight of the pillow is 
5 lbs.; it measures approximately . 
10 x 14x 5 ins. thick. It is supplied ; Fig. E 
sith : -hite Above, an electric phonoaraph attachment for your radio set; 
with a Ww io © slides. At lower-riaht, the arranaement of the parts. 
Fig. D pillow - slip. 
Store-type tube tester having These _ pil- r ot . ; 
thirteen scales for direct reading. lows are sold MAGNETIC u warrant consideration. An oversized meter 
on the rec- opr 5 Us having thirteen scales tells the customer the 
mmendations that they may be used in 17 condition of his tubes. Fach of the thirteen 
ommendé : i ay : , eee , : a sachion 
hospitals, on radio-equipped trains, at home $9 “ ales is graduated in three parts, indicat 
: ° VOU ing whether the tube under test is “satis- 
during the rest between rubbers of bridge fact ve slefact a loubtful.” 
> P es actorv, “LNs: actory, r “dou u 
or during favorite broadcasts, for the enter- ——— ~ a a RSRTISTACIPE) ies poe 
tainment of the occupant of one twin bed aoe hus, the lay customer is not confronted 
: , P MO with such technical terms as “milliamperes,” 
in radio-equipped hotels, and last, but not ‘ tl ; f which | ‘ 
. ps or tl nl etc., « Ineaning oOo which 1 aoe no 
least, as a convenient means of individual SS ‘ ' ' © cals 
° : * comprenend, 
enjoyment of automotive radio. Q " ge : we 8 
In Fig. 1 are illustrated several sugges- MOTOR SWITCH Rapio- — Phe instrument is built in two types, the 
E : igs” ; ee 105-125 V RECORD v large model 538 and the smaller and less 
ions . al » Meme : ” . SWITCH arg 38: i i 
tions for connecting the “talking pillow 50-60~A.C. 600 OHMS : pas ; 
to the sound system HL expensive model 214. The smaller model is 
naa. mi é , . . vrovided with sever «kets, three f “st 
This new boon to humanity is manufac- Sel en el Fig. r — I if , : re ir mic an f 
: . ve . uo chematic circuit of the G.E. electric phonograph ing an our for preheating; a ypes o 
ure b = . ema _& ¢ I : 
tured by RCA-Victor Co., Inc. attachment for radio sets. 



































tubes including screen-grid and pentodes 
may be conveniently tested with the instru- 


A TUBE TESTER FOR STORE USE ment. \ pilot lamp is provided which indicates when the tester 


is turned on. 


I‘ line with the tube-testing campaign that tube manufacturers All that need be done when testing a tube is to adjust the voltage- 
are conducting in an effort to get the consumer to bring his selector switch for proper filament voltage, reset the small indi- 
radio tubes to the retail store to be tested, a new tube tester-seller, cating meter to zero with the reset control, and press the “Index 
illustrated in Fig. D, has recently been placed on the market. of Merit” control button. The tube condition is readily indicated 
While the circuit diagram, shown in Fig. 2, is not radically new, ° the large scale of the tester without the necessity of computa- 
nevertheless the tester has some very meritorious features that ‘ion or comparison with tube charts. To compensate for varia- 
tions in line voltage, a_ resistance connected in 

power line to the tester is made adjustable. 
1] Only three of the seven sockets are shown for the sake of clarity. 
| The various resistor val- , 
ues may be calculated 
from the information con- 
tained in a series of ar- 
UNE ticles by Clifford FE. Den- 
CONTROL ton entitled “Magic in 
. RECTIFIER Meters” (which appeared 
in past issues of Rapto- 
Crarr), or in the book 
“Radio Set Analyzers and 
How to Use Them,” by 

f L. Van der Mel. 

{ These testers are manu- 


Qucuour factured by the Jewell 
L Electrical Instrument Co. 


Fig. 2 (Continued on Fig. F 


Front view of the small-space “Wal-Tone” 
Diagram of connections in the Jewell storetype tube seller. next page) Radio set. 


series with the 
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THE END-TABLE ELECTRIC 
PHONOGRAPH 


RT and engineering have conspired to 

produce a new device—the sliding-top 
end-table phonograph; a commercial model 
is the pretty instrument illustrated in Fig. 
kK, a unit which carries the designation of 
G.E. Model K-52) End-Table Phonograph. 
The schematic circuit of the device is shown 
for service reference in Fig. 3. This instru- 
ment may make any radio set a “phono- 
radio combination” (since it connects into 
the audio circuit of a radio set). 














Fig. G 
Upper chassis view of the Waltone miniature 
receiver. The complete shiclding and the lay- 
out of the parts are well illustrated. 


A radio-record switch is housed in the 
cabinet, enabling the switch 
from one to the other without the necessity 
of moving to or from the radio every time 


listener to 


a change is to be made. 

The pickup is of low-impedance type with 
“inertia” damping. The assembly is de- 
signed for 110 V., A.C., and consumes 60 
watts. The approximate dimensions are 25 
x 26 x 18 ins. deep; the weight is 42 Ibs. 

If the set to which the instrument is con- 
nected should exhibit a tendency to oscillate 
(due to a poor ground), remove the phone 
tip from the brown cable lead and solder 
it to the spade terminal of the green cable 
lead. Also, place the other end of the brown 
lead on terminal No, 1 of the input auto- 
transformer 'T. 

This decorative instrument, which may be 
placed anywhere within audio range of the 
associated sound system, is sold by the Gen- 
eral Electric Co. 
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AN EFFECTIVE SMALL-SPACE 
RADIO SET 


HIS seems to be an age of small re- 

ceivers, if the interest shown by the 
general public is to be considered any indi- 
cation. The miniature receiver illustrated 
in Fig. F, the circuit diagram of which is 
shown in Fig. 4, measures only 141/, ins. in 
width, 9% ins. in height, and 73%, ins. in 
depth. It employs four tubes, a °35, a "24, 
a ‘47, and an ‘80, and also uses a full-fledged 
dynamic speaker. 

A view of the chassis, pictured in Fig. G, 
is an illustration of the manner in which 
the parts are laid out. An under-side view, 
Fig. H, shows the simplicity of construc- 
tion, which is an important factor to the 
Service Man. 

The values of the various parts listed in 
the diagram are as follows: Resistor R1, 
8,020 ohms; R2, 1. megohm; R3, 25,000 ohms; 
R4, 6 megohms. Condensers Cl, two-gang 
variable unit; C3, 8 mf.; C4, 4 mf.; C5, 
-l-inf.; C6, .02-mf.; C7, 16 mmf., C8, .006-mf. 
Transformers Tl, an antenna coil; T2, an 
R.F. coil. 

This receiver, the one and only product 
of the Walton Radio Corporation, is accom- 
panied by the slogan, “The Mightiest Mite 
in Radio.” 














Under-view of the Waltone receiver. The 
layout of the parts are such that case of serv- 


icing and replacing parts is accomplished. 


A PORTABLE TUBE-CHECKER.- 
SELLER 


LSEWHERE in this department there is 
E  aescrihed a tube checker suitable for 
store use, and now, to complete the line of 
tube-checking facilities, there is announced 
a tube seller, Fig. I, that may be carried 
into the home of the customer. 
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C16 ‘47 110v, A.C y] 
























































CHASSIS 7 














Fig. 4 


Diagram of the Waltone receiver. 


It incorporates a dynamic speaker, a variable-mu in the R.F, 


stage, a °24 as a power detector, and a pentode output tube, 
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As in the previous checker, an oversized 
meter is employed, graduated in thirteen 
different scales, each scale corresponding 
to a given family of tubes. When a tube is 
being tested, the scale indicates whether it 
is “Satisfactory,” “Unsatisfactory,” or 
“Doubtful.” 

This type of seale is useful since the cus 
tomer may readily comprehend its rea 
without being confused by technical ter 


Fig. I 
This tube checker may be carried by thi 
Service Man into the home of the customer. 


A short-check circuit with four indicating 
lights is provided to test tubes for internal 
shorts. A line-voltage adjustment and _in- 
dicating meter insures consistent readings 
despite line-voltage changes. 

The Pattern “540” is housed in a leather- 
ette carrying case, and by removing the 
cover it may be easily converted for counter 
testing when not in use outside the store. 
It is a product of the Jewell Electrical In- 
strument Co. 


A SELENIUM PHOTOELECTRIC CELL 


URING the last year, several new phio- 

to-electric cells have been presented to 
the public. The trend in design has heen 
toward simplicity in construction and_in- 
creased versatility. As 
a means toward accom- 
plishing this end, a new 
tube, known as the Ra- 
diovisor Bridge,  illus- 
trated in Fig. J, has 
been announced. 

Unlike many of its 
predecessors, this new 
cell is not strictly photo- 
electric, since it depends 
for its action upon the 
change in resistance of 
a film of selenium which 
is placed over two in- 
terlocking comb - like 
electrodes of gold. When 
light falls on the sele- 
nium, its resistance de- 
creases, the ratio of 
dark to light resistance 
for this cell being about 
4 to 1. The Bridge is 
filled with an inert gas 
to increase its sensitivity, and is rated at .1- 
watt per square inch of light-sensitive 
surface. 











(Continued on page 490) 
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Dissecting A MODERN 
SET TESTER 


In order to appreciate the efficiency of modern set 
analyzers, the author will, in a series of articles, 


(PART I) 


discuss each unit of a modern analyzer separately. 


N the preceding issue of Rapto-Crarr 

was described in a general way an up- 

to-date set analyzer, the Model AAA-1 

Diagnometer. It is proposed to de- 
scribe in greater detail, in this and subse- 
quent issues, the several components which 
go into the make-up of this most modern 
of test devices. 

On this basis, we find that the instrument 
contains the following units which, althougli 
they may be considered distinct in their 
action, are part and parcel of the operation 
of the set analyzer as a whole (that is, some 
service jobs will call for only one portion 
of the Diagnometer; while the other por- 
tions, perhaps singly, or in combination, 
will be brought into action on other calls) : 

1. Shielded Oscillator; 

2. Set Analyzer; 

3. Tube Checker; 

4. Multi-Range Ohmmeter; 
5. Capacity Tester. 

The schematic circuit of the first unit, 
the service oscillator, is illustrated in Fig. 
1; in Fig. 2 is shown a graph that repre- 
sents the general type, one of which is fur- 
nished with each instrument, which is re- 
quired to determine the frequency at which 
the oscillator is being operated. 

This method of operation has been de- 
scribed in the July, 1931 issue of Rapto- 
Crarr, page 10. Specifically, the oscillator 
incorporated in the Model AAA-1 Diagnom- 
eter has the following features: 

1. Intermediate tuning range, approxi- 
mately 90 to 550 ke., and regular broad- 
cast range of 550 to 1500 ke.; 


* Chief Engineer, Supreme Instruments Corp, 








OlAL SerriNOS)— 
6688s e288 


& 8s 





WO 200 300 400 S00 600 700 BOO 960 100 TO iie0 100 MOO 
KNLOCYCLES 

Fig. 2 
Calibration chart of the Supreme AAA-1 
oscillator. 











By FLOYD FAUSETT* 


2. Adaptability for operation with or- 
dinary 100-120 and 200-240-volt A.C. 
power supply potentials, with 100% 
modulation; 

3. Completely shielded in cast alumi- 
num tray, with bakelite-covered aluminum 
panel, and electrically isolated from all 


as to maintain the proper impedance rela- 
tions between the grid and plate circuits; 
and (2), to provide protection to the os- 
cillator circuits against possible short cir- 
cuits between the grid and plate elements. 

The fact that the modulation of most D.C. 
operated oscillators is about 30%, whereas 
the modulation of an A.C. operated oscil- 
lator is practically 100%, makes the Diag- 
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Complete schematic of the AAA-1 ascilla 


power supply, and docs not depend upou ti 


i 


power-supply circuits to prevent electrical 
shocks or damage to sensitive receivers; 

4. Vernier-movement tuning dial for 
accurate-tuning control; and, 

5. Regulation of oscillator output by 
manual control of the input potentials. 
The unit is adaptable to all of the oscil- 

lator tests outlined in the radio manufactur- 
ers’ service literature pertaining to radios 
which require readjustments. 


Modulation Characteristics 

Modulation of the R.F. signal of the os- 
cillator is automatically accomplished by 
the A.C. power supply, so that the output 
signals of a radio receiver coupled to the 
oscillator will have an A.F. “pitch” corre- 
sponding to the frequency of the power sup- 
ply system. The resistance and capacity 
values of the oscillator are such that prac- 
tically no grid-leak modulating action re- 
sults; instead, modulation is accomplished 
by the A.C. power supply. 

It is the purpose of the grid resistor and 
capacity combination: (1), to provide the 
proper grid bias for the oscillator tube so 


ululation takes place at the frequency of the 


» value of the grid-leak and grid-condenser. 


nometer oscillator very adaptable for ad- 
justments of modern radio sets in which 
the blasting effect of strong signals is min- 
imized by volume level circuits which are 
most efficient when operating with signals 
from a 100% modulated broadeast station. 

If strong R.F. signals are applied to a 
sensitive receiver of this type by an un- 
modulated oscillator, it is possible to over- 
load the detector with R.F. energy without 
having any appreciable loud-speaker output 
of A.F. energy. In some sets, an overload- 
ing of these circuits with R.F. energy may 
result in two output peaks, and in broad 
tuning, when the modulation is consideral)! 
less than 100%. It is, therefore, obvious 
that the loud-speaker output is greatly ce 
pendent upon the percentage of the modu 
lation of the input R.F. signals. 

When first connected for operation, the 
oscillator tube shield between the “Type” 
and “31” panel markings should be removed 
and a type °31 tube inserted in the oscil- 
lator tube socket before replacing the shield 
The procedure for the operation of the 

(Continued on page 490) 








466 RADIO-CRAFT 


February, 1932 


A Gooseneck-Type 






Fig. A 


External view of the shielded Gooseneck V.T. voltmeter. 


VERY art, every work, has its special tools, else the artisan 

could not accomplish his various tasks. The tools of the 

radio engineer are delicate and sensitive measuring instru- 

ments. Of all the measuring instruments employed by the 
progressive engineer and technician, none can surpass the vacuum- 
tube voltmeter in its vast and diversified uses. While it is not 
the purpose of the writer to expound to any great extent on the 
subject, it is believed that many employed in the art of radio are 
not familiar with the instrument and its uses, else they would not 
be disrupting their nervous systems in the operation of instruments 
which are a college professor's delight but not conducive to pro- 
duction in a busy laboratory. 

The term “voltmeter” has naturally lead many to believe that 
the instrument is useful only for measuring voltages. This is 
erroneous, as the device may be used to make other measurement 
indirectly and, in addition, has the characteristic of no power con- 
sumption from the device or apparatus under test, as is the usual 
case with the ordinary service voltmeter. A case in point; how 
many have measured the voltage on the screening-grid, which has 
its potential fed through a series resistor, with the ordinary 1000- 
ohm-per-volt voltmeter, adjusted the voltage to normal, and _ still 
have the stage persist in oscillation, vet by varying the voltage on 
the screening-grid the oscillations would be overcome? Performing 
the latter operation, the voltage was adjusted more nearly to the 








Fig. B 


Internal view showing the layout of the parts. 


VACUUM-TUBE 
VOLTMETER 


By BERYL B. BRYANT 


correct value than was accomplished with the voltmeter, as the 
voltmeter required current for its operation and this current, 
though minute, was sufficient to alter the correct reading. Had 
the potential been measured by a vacuum-tube voltmeter, the 
potential could have been adjusted to the correct value, since the 
grid of the vacuum-tube voltmeter requires no current for its 
correct function. On the contrary, if current be made to flow 
in the grid circuit, inaccuracies will result as the tube will no 
longer possess a linear characteristic. 








36 v1 GOOSENECK BPL BP2 BPS 







































Fig. 1 


Connections of the volt- 
meter. Observe the 
shiclding of leads in the 
gooseneck, All leads en- 
tering the voltmeter 
from the gooseneck are 
completely bypassed in 
order to stabilize op. 

eration, U 















































Measurements Possible 


A few of the measurements which may be accomplished with 
the vacuum-tube voltmeter are: field-strength measurement, per- 
centage of modulation measurement, measurement of large and 
small resistors, inductors and capacities, measurement of both radio 
and audio frequencies, amplification at radio and audio frequencies, 
power output, hum measurement, distributed capacity of coils, 
mutual inductance between coils (coefficient of coupling), and 
audio frequency characteristics of loud-speakers. Most of these 
measurements are not made with the instrument alone, or may not 
be direct measurements, it is true, but the labor involved by using 
a vacuum-tube voltmeter set-up is far less and, as mentioned above, 
more accurate than with most other systems of measurement. 

With these things in mind, in addition to other problems which 
experience with other types of vacuum-tube voltmeters had taught, 
the writer wished to design and construct an instrument that would 
not cost a fortune and would have a high accuracy. It is possible 
to construct a single tube vacuum-tube voltmeter which will measure 
small potentials, but the cost of the low-range microammeter used 
with such an instrument is prohibitive to users other than large 

(Continued on page 492) 
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Fig. B 


HOW TO MAKE 
A MICROPHONE MIXER 


(PART VI) 


Although designed for a big hotel, this “mike” mixer is adaptable to 


NE of the most profitable fields for 

the radio Service Man and dealer 

is one that is comparatively un- 

touched by these individuals. It 

is, however, not because they have not tried 

to do public address work, but rather be- 

cause of the mediocre and unsuccessful re- 

sults obtained in the operation of such sys- 

tems even when the quality of the apparatus 
used was considered excellent. 

Why then, you ask, were the results poor 

when the materials used were excellent? 


other requirements 


By ELI M. LURIE, B.E.E. 


Naturally, the amplifying equipment used 
for public address work must be good but 
barring this single item, the most important 
reasons why this work has been unsuccessful 
are directly due to two troubles almost al- 
ways overlooked. These are: 

1. The use of carbon button microphones 
working at overloaded conditions. 

2. Improper impedance relation hetween 
component parts, both inherent and through 
use of improper attenuators. 

In the first case, if the sound projectors 
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Fig. 7 
Schematic diagram of the microphone mixing panel illustrated in Figs. A and B, above. 
Exceptional care has beew exercised to obtain correct matching. 


are operated so that the issuing sound is in 
the path of the “mike,” then there will gen- 
erally be an abundance of feed-back. This 
is especially true in large bare halls in which 
echoes predominate. To compensate for the 
feed-back, the operator will usually cut the 
gain but—and here is where the difficulty is 
—as soon as the amplifier gain is reduced, 
the sound output is likewise reduced and in 
an attempt to again bring the gain up to 
a point where the level is satisfactory, the 
speaker will raise his voice and shout into 
the carbon microphone. 

The immediate effect is noticed as ex- 
tremely poor quality which is directly due 
to the microphone being overloaded. Thus, 
through no fault of the amplifier, the general 
opinion is that it is the amplifier that is at 
fault. 

To eliminate such a condition, it is neces- 
sary to arrange the sound projectors so that 
the output. is projected away from the 
“mike.” This is not always easy, but it is 
far better to spend considerable time finding 
a suitable arrangement where the amplifier 
and not an overloaded “mike” will supply 
the necessary output, than it is to have a 
failure with the resultant loss of future 
business. 

In a large hall or auditorium, the best 
plan is to use only one projector facing the 
audience with the microphone behind it. If 
this isn’t possible, then the projector can 
he placed directly above the microphone 
If more than one projector is used, echoes 
may be created with the resulting feed-hack 
Remember, it is not necessary to have the 

(Continued on page 496) 
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How to 


“SYNC” 
Disc ano Film 


By HERBERT C. McKAY 


NE of the first things which the 
amateur thinks of after his early 
success in home recording, is mak- 
ing talkies at home. After all, the 
talking picture is nothing more than a com- 
bination of motion pictures and a_ phono- 
graph, ‘There is no reason why the ama- 
























teur who has a recording machine 
should not make sound additions to 
his home-movie films which will be 
entirely satisfactory. 

Sound, which is used to accompany 
motion pictures, is of two kinds. 
There is that which is recorded syn- 
chronously with the action and 
which constitutes the true “talk- 
ies.” This type of sound is not suitable for 
amateur use. ‘The technical difficulties could 
he overcome, but the trouble lies in the fact 
that the actual sound which accompanies 
the usual home-movie making is not worth 
while recording. It may be surprising to 
learn that in professional work there are 
far more difficulties encountered in produc- 
ing the right sound than there are in re- 
cording it after it is produced. For this 
reason, synchronous recording is definitely 
not advised for amateur experiment. 

The sound which is added to the picture 
after it is completed is a type of sound 
which is far better for the amateur’s pur- 
pose, and one with which he can do much 
that is really worth while. There are two 
ways in which this sound may be used. 


RADIO-CRAFT 


The first is the imitation synchronism or 
“lip-matching.” In this work, the film which 
is to be matched is projected time after 
time with the speaker speaking in syn- 
chronism with the film until by repetition 
he has gained the ability to speak in strict 
unison with the subject shown upon the 
screen. When this can be done smoothly 
and accurately, the record is made. If 
there are no accidents, a very good match 
will be secured. 

The second type of sound, and the one 
which will no doubt appeal most 
to the amateur, and the one 
which is most appropriate to the 
average amateur film is the sound 
which is used as an accompani- 
ment. In this type of sound re- 
cording, we use certain effects; 


Fig. A, right. 
Laying out the divisions. 
Fig. B, above. 
Marking the black divisions. 
Fig. D, left. 


Assembling the stroboscope. 


wind, rain, the surf, gun shots, 
automobile or airplane motors, galloping 
horses as well as incidental speech which is 
not timed to the actor's lips. This is effec- 
tive and easy to record, 


Speed Ratios 


It is of course necessary that in order to 
do any of this work that the projector and 
the phonograph run at speeds which main- 
tain a certain ratio to each other. That is 
they must run in approximate synchronism. 
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Fig. E 


The completed stroboscopes for both dise and 


projector are shown above. They should be 
watched while recording. 


If there is an error amounting to even as 
much as twelve frames at the end of the 
film it is all right, so we may say that the 
synchronism necessary is only approximate. 

sefore describing the manner in which 
this is effected, some space should be de- 
voted to a discussion of the ratios which are 
used in motion picture work. 

Professional talking pictures are exposed 
at the rate of 24 per second or 1440 frames 
per minute. This is a film speed of 90 feet 
per minute. The record used for dise syn- 
chronization, revolves at a speed of 33 1/3 
revolutions per minute. Thus the ratio is 
usually spoken of as 1440-33 1/3. 
This is obviously 4320 to 100, or 
43.2 to one. 

The usual home phonograph op- 
erates at a speed which approxi- 
mates 80 revolutions per minute 
and the home recorder is usually 
made to match. The first machines 


for showing talking films in the home were 
made to use the standard commercial record 
which is played at 78 or 80 revolutions 4 
minute. However, for some reason best 
known to themselves the manufacturers 
adopted a two to one ratio. The sprocket 
feeds eight frames in one revolution, 4 
(Continued on page 499) 
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RADIO CRAFTSMAN’S 


The Bulletin Board for Our Experimental Readers 


MORE ABOUT THE STENODE 


N an interesting discussion regarding the 
I “Stenode Radiostat™ (which appeared in 
the November, 1931 issue of Rapto-Crarr) 
carried on between Dr. Robinson of the 
British Radiostat Corporation and Mr. Clyde 
J. Fitch, several important questions were 
raised. The “Stenode™ has created such an 
cnormous amount of discussion, that Rapro- 
Crarr has decided to reprint in full Dr. 
Robinson's reply to Mr. Fitch. 


Readers are requested to read the above- 
mentioned issue of Rapio-Crarr before pro- 
ceeding.— Editor. 


DR. ROBINSON'S REPLY TO 
MR. FITCH 


Editor, Ravro-Crarr: 

Mr. Clyde J. Fitch, in an interesting let- 
ter in your November issue, raises some 
questions about the theory and practice of 
the “Stenode,” on which your readers would 
probably like to have my views. Mr. 
Fitch's letter originated out of some com- 
ments of mine on a former article by him 
in which he had suggested that the fune- 
tioning of the “Stenode” might have some 
connection with accidental frequency modu- 
lation of broadcasting stations, and it is 
of great interest to see that, in his opinion, 
there is now no doubt that the “Stenode” 
reproduces the modulations of a transmis- 
sion even if there’ is no frequency modula- 
tion present. Now that this very important 
point has been removed from the field of 
controversy, it is of great interest to see 
how Mr.~Fitch puts his finger® on’ other 





MULTI“ wave || 
RADIO 


SeT 
—— 











The ‘television receiver of the near future. 

Remote control buttons are used to select any 

type of picture with its accompanying sound. 
A suggested layout is shown here. 


points just as important, and which need 
some elucidation. I shall take these points 
in turn and attempt to make them clear 
for your readers. 

1. What Selectivity does the “Stenode” 
really give? Mr. Fitch says it is difficult to 
see what gain is obtained in the “Stenode” 
by employing very high selectivity and then 
correcting in the audio stages. How can 
this give any better results than the usual 
10 ke? He brings forward this question 
in an admirable manner, and although he 
himself has not answered it theoretically, 
he is at pains to describe the excellent re- 
sults from this point of view which he ob- 
tained with an actual “Stenode.” 

For years now, the aim of designers has 
been to obtain as perfect a high-frequency 
curve as possible to give equal response over 
a 10-ke. range, and with no response at all 
outside of this range. In fact, designers 
had sought for a resonance curve which 
shall be square topped, with vertical sides, 
and have an absolutely uniform response 
over 10 ke. The methods employed have 
almost universally been of band-pass types, 
and the results have usually been to give 
a wavy top to the curve or one with maxi- 
mum and minimum, whilst the sides have 
not been vertical. 

The first feature of the “Stenode” in 
this connection is that it enables us to ob- 
tain the equivalent of this ideal 10-ke. re- 
sponse curve, one whose top is flat, and 
whose sides are nearly vertical. This is 
achieved by using a circuit of great selec- 
tivity such that the modulation effects are 
inversely proportional to the modulation fre- 
quency, and then to employ a low-frequency 
amplifier whose amplification factor is di- 
rectly proportional to the frequency. Then 
if we are only concerned with a 5-ke. audio 
response, we arrange that the audio ampli- 
fier begins to cease functioning at 5 ke. 
Hence, from the purely design point of 
view, the “Stenode” gives the ideal solution 
to the présent day selectivity problems. 

The second feature is that from its fune- 
tioning, a very much better result as re- 
gards interference is obtained than most 
people expected, for in fact the possibility 
is introduced of reducing interference from 
neighboring stations to an undreamt-of ex- 
tent. Let us consider the case of two neigh- 
boring stations 10 ke. apart. Owing to the 
very high selectivity, we have very desirable 
effects at the rectifier which precedes the 
audio corrector and amplifier. In the first 
place, when we tune to one of the stations, 
we produce a large amplitude of the de- 
sired carrier, and a very low amplitude of 
the interfering carrier. Secondly, we have 


Page 


the fact that the desired carrier, has had 
its percentage modulation reduced, so that 
at the rectifier we have normally a desired 
carrier wave with a large amplitude, and 
having a low percentage of modulation, to- 
gether with an interfering carrier of very 
small amplitude, which however is also modu- 
lated. Then, normally, we shall have to 
employ such grid bias at the detector that 
the desired modulations occur on the straight 
portion of the rectifier characteristic, thus 
giving us linear rectification. 


The conditions are thus suitable to take 
advantage of an effect in radio not yet well 
known, called “Detector Demodulation.” 1 
indicated in a paper I read before the 
Radio Club of America, that the “Stenode” 
makes use of this effect, and it is very 
interesting to note that, since that time, 
there have been some papers written to give 
a clear explanation of it. 


Demodulation Effects 


This demodulation effect is that when a 
linear detector is employed, and when there 
are present a strong and a weak carrier, 
both modulated, the strong carrier demodu- 
lates the weak carrier when the heterodyne 
effect is supersonic. The extent of this 
demodulation depends on the _ relative 
strengths of the two carriers, and as the 
ratio of strong to weak carrier increases, 
the modulation of the weak carrier is more 
and more absolutely reduced. This effect 
was discovered by Beattie and later elabo- 
rated by Butterworth. 


Obviously, the “Stenode” 
conditions just described. 


produces the 
The high selec- 
tivity makes the desired carrier strong and 
the interfering carrier weak. Linear detec- 
tion is almost unavoidable, and we can ar- 
range to make our audio circuits and in 
struments reject every frequency above any 
predetermined value. 


Thus, if we choose 


5 ke. as our desired limit, an interfering 
carrier at 10 ke. gives an inaudible hetero 
dyne effect, and thus has its modulation re- 
duced to a negligible amount. 


We can go still further than this, and if 
we bring the interfering carrier nearer to 
the desired carrier, say to 51% or 6 ke., it 
is also demodulated, as the heterodyne ef- 
fect is still inaudible. This is obvious be 
cause the theory of demodulation as worked 
out by Butterworth is perfectly general, 
and independent of the frequency separa 
tion of the carriers, so long as the hetero- 
dyne effect is inaudible or sipersonic to 
our acoustic circuits or instruments. 


(Continued on page 501) 
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PUSH-PUSH RECEIVERS 


Two interesting receiver designs, one for operation on battery power, 
and the other on 110 V., D.C., are described by the author. 


LTHOUGH it may at first be thought 
that the push-push amplifier (de- 
scribed in the January, 1932 issue 
of Rapio-Crarr) has its major 

value in the field of high-power amplifica- 
tion, a little study of the subject will show 
that this is not quite true. The writer shows 
in two of the accompanying figures just 
how the system is valuable in the lowest 
powered equipment in the radio field: the 
direct-current operated receiver; and the 
dry-cell powered receiver which may be 
employed in rural districts where power 
systems have not as yet penetrated, or on 
boats, where it is the most economical form 
of operation. 









By C. H. W. NASON 


The most satisfactory tubes at present 
available for use in the D.C. set are the 
new automotive types with 6.3 V., .3-A. fila- 
ments. We have the single °38 pentode 
available with a power output of 200 milli- 
watts; or about 500 milliwatts in push-pull. 
Now let us see what the little °37 “general 
purpose” tube will do for us in the PUSH- 
PUSH connection. In Fig. 1, there are 
shown the curves of the "37 operated as a 
push-push amplifier with a plate voltage 
of 100 and a negative grid bias of 7 volts. 
The load impedance at which the curves 
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Schematic circuit of a receiver designed for operation on 110 V., D.C. “General purpose” °37’s, 
V5-1'6, develop 1,200 milliwatts output. 


Let us consider first the power output 
usually available in the receivers of these 
classifications so that a standard of com- 
parison may be established. The D.C. re- 
ceiver usually employs either two °45's or 
four *71A’s in its output circuit. Either 
method of operation is wasteful of power 
because of the high filament current re- 
quired, but particularly so in the case of 
receivers using the °45. The power output 
available is about 700 milliwatts from two 
45 tubes operated in push-pull with a plate 
voltage of only 100. Four ‘771A tubes in 
a parallel push-pull structure can deliver 
about equal power without distortion. In 
the case of the battery-operated receiver, 
we have, in the two-volt classification, the 
*31 tube which will deliver at 135 volts about 
150 milliwatts per tube; or about 400 milli- 
watts in push-pull. Two "31 tubes draw a 
total of 13.6 ma. from the “B” batteries. 


The Push-Push Amplifier and the 110-Volt 
D.C. Receiver 


Let us consider the advantages to be 
gained from the push-push amplifier in either 
of these receivers. First we will take the 
D.C. receiver such as is necessary in cer- 
tain metropolitan areas. 


are taken is 1500 ohms. If we employ the 
data given in the last issue of Rapio-Crarr 
we will arrive at the conclusion that a pos- 
sible power output of 1200 milliwatts is 
available—more than twice that available 
with the power output pentodes of the 6.3- 
volt line! 


A grid swing of 40 volts is necessary,— 
readily available with a similar tube in the 
first A.F. stage working into a low ratio 
interstage transformer such as is necessary) 
in push-push operation because of the grid 
current drawn. 

A transformer for the output coupling 
will be difficult to find because of the small 
load required. We may, however, employ 
a transformer designed for use with the 
45 tube instead, with a small sacrifice in 
the output power obtainable. The power 
will still be far in excess of that obtained 
with the two pentodes in the push-pull 
connection. In Fig. 2, there is shown the 
circuit schematic for a D.C. receiver em- 
ploying these tubes. The receiver is self 
explanatory in so far as the other circuits 
are involved. 


The Battery-Operated Receiver Assumes 
The Push-Push Role 

With the battery-operated receiver, we 
would normally employ the ’31 with a power 
output of 150 milliwatts at 135 volts and 
a plate current of 6.8 ma., or about 440 
milliwatts with a plate current of 13.6 ma. 
in push-pull. These tubes have the disad- 
vantage of requiring a filament current of 
.130-amp. whereas the associated tubes of 
the 2-volt line take but .06-amp. There is 
also a pentode output tube incorporated 
in this line but having a filament current 
rating of .260-amp.—more than four times 
the drain on the batteries imposed by the 
general purpose tube of the line—the 730, 
and with a possible power output in push- 
pull of 1200 milliwatts or so. The filament 
consumption of the tube renders it unsuited 
for use with the air-cell battery—the drain 
for two tubes in push-pull being more than 
a half ampere for the filament current and 

(Continued on page 503) 
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Fig. 4 
Diagram of connections for incorporating “push-push” power amplification in a battery-operated 
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Fig. A 


Underside view of the chassis of Mr. Poncel’s A.C.-D.C. convertible 


radio receiver. 


AUTOMATIC 


A. C. 
D.C. 


Looking into the relay-controlled clectric receiver. 





Fig. B 
Just plug into the 
power outlet. 


OPERATION 


A relay automatically changes the circuit for 110 D.C.or A.C. 


N past issues of Rapio-Crarr there have 
been described various receivers that 
may be operated directly from both 
alternating and direct current. These 
receivers all have some form of switching 
arrangement that must be manipulated when 
changing from one type of current to an- 
other. In the receiver to be described, op- 
cration from either A.C. or D.C. sources 
may be effected without the complications 
that usually accompany switching arrange- 
ments. The finished receiver, a patent for 
which has been granted, is illustrated in 
Fig. A, and a top view shown in Fig. B. 
These show the general arrangement of the 
parts. 
General Theory 
An examination of Fig. 1 will reveal the 
general method by which universal power 
operation is secured. The winding W of 
« high-impedance induction coil T1 is con- 
nected directly to the line plug. If the 
source is D.C., then the current that flows 
through the winding pulls the arm A against 


By ALEXIS PONCEL 


the tension of the spring S, making contact 
with a stationary contact 2. This places the 
D.C. line directly into the filter unit, the 
positive terminal to the plates of the tubes, 
and the negative terminal to the filament 
circuit which will be described later. If the 
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Fig. 2 


Filament circuit of the receiver. 


source is A.C., then the amount of current 
flowing through the winding W is not suffi- 
cient, due to its high impedance, to cause 
the arm to pull over. The result is that 
the arm A makes contact with stationary 
contact 1, and the A.C. is applied directly 
to the primary of the power transformer 
PT. Thus, the switching is done 
matically and the installer need not worry 
about the type of current available. 

The telephone repeater coils are inserted 
in series with the electromagnet in order to 
increase the impedance to the flow of A.C.; 
their resistance is not sufficient to affect 
the operation on D.C. The rectifier may he 
either of the gaseous type, as shown, or of 
the 80 type. 

The Filament Circuit 

Only one other part of the circuit needs 
comment—the filament circuit. Since the 
filaments are connected directly across the 


auto- 


line, it was found necessary to connect the 
negative “B” return to the geometric center 
(Continued on page 504) 
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Schematic circuit of the convertibla radio set. 


sary to return the grids of tubes V1 and V2 through leak resistors of about 1 meq. rating. 
the correct circuit arrangement for operation on alternating or direct current lines. 


Fig. 1 


Arcturus tubes are indicated by the symbols. 


parts arrangements, 


ee 


Although shown without grid resistors, it may be neces- 
V3 is the detector. 
This principle of operation is readily adapted to other tube and 


The relay T1 automatically selects 
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VICE and 


“Radio men—work too fast—Radio 
will receive from the set and the cost 


ari a at box office prices, should not begrudge the money 
certificates of approval on their radio installations 
same as they get when they do any other wiring 
We do not quarrel with any man’s right to make a 


| life and property of himself and others, civilized life demands that this man be subject 


OST electricians in the building trade, or in jobbing and 
maintenance work, hold the radio Service Man in low 
esteem. ‘The reason for this viewpoint becomes apparent 
immediately comparison is made between the length and 

character of the training required by each, before the term 
“mechanic” is applied to him. Also the higher wages paid in the 
electrical industry have had an important effect in bringing this 
condition about. 

Actually, the average Service Man knows more about electricity 
than does the journeyman electrician. In the writers’ twelve years 
as master electricians, we doubt whether half of the electricians 
employed, can solve for resistances in parallel. Those who could, 
usually totaled up all the currents in all the resistors and divided 
this into the voltage. Possibly one mechanic in ten could explain 
why, in an Edison three-wire system, failure of a neutral fuse 
would gradually burn out all the bulbs on one side of the line 
and cause all the bulbs on the other side to grow dimmer and 
finally go out altogether. 

Yet, we must rate the electrician as the better mechanic. In the 
final analysis, the radio set owner pays the Service Man, not for 
the contents of his head, but for the actual physical work done 
upon that radio by his hands, assuming that the Service Man 
knows his theory. Since most of this work is done with tools, the 
quality of the net result will depend upon how well trained in 
the use of tools, the Service Man’s hands have been. 

It is highly regrettable that radio has no training period com- 
parable with the mechanic and helper stage in the electrical in- 
dustry. While the radio man has to “dope out” the fundamentals 
for himself, the electrician helper starts work with an experienced 
mechanic who will usually pass on to the helper, all the work he 
can. To get this work done properly, he must explain the how 
and usually the why. Further, the helper, in the beginning, seldom 
has his own tools and works with the mechanic's, and the latter 
is pretty apt to insist upon these tools being properly handled. 


The “Electric Code” 

Lastly, the electrician does not depend upon his conscience to 
guide him. His work must conform to the regulations of the 
National Electrical Code and municipal Electrical Codes. 

Klectrical work is subject to much stricter regulation than any 
other branch of the building trades simply because wherever it 
is used, electricity always carries with it the menace of fire. Since 
the financial losses of most fires are covered by insurance com- 
panies, bodies of persons qualified by training and experience to 
study the causes of past fires and form rules for the prevention 
of future fires, have been organized by these insurance companies 
and are known as Fire Underwriters. The Electrical Code is the 
result of the thousands of investigations and radio Service Men 
will do well to heed its regulations. 


New York Board 
By GUS JACOBSON 


(PART 


At this point, a few words of warning to employers of Service 
Men, are in order. 

They are responsible for the actions of their agents. Action 
for damage to property while installing radio sets will be brought 
against them, not against the Service Man. If the cause of a 
fire can be traced to their installation, for which they 
produce a written certificate of approval, action may be taken 
against them. Further, if there has been injury to persons or 
loss of life in the fire, this action will be on criminal charges. ‘The 
laws covering electrical installations or repairs to electrical in- 
stallations or appliances are, for legal wording, usually simple. 

We quote from the New York City Municipal Code, Chapter 
Nine, Code of Ordinances: 

“Article 1, Section 6. No person shall install, alter or repair, 
or cause to be installed, altered or repaired electric wiring or 
appliances for light, heat, or power in any building except a per- 
son holding a license, a special license, or a permit as defined in 
Section 1 of this chapter, or a person employed by and working 
under the supervision of the holder of a license, a special license, 
or a permit. 

“Section 12. No person shall supply, cause to be supplied or 
used, electric current for light, heat or power to any wiring and 
appliances in any building until a certificate temporary or final, 
authorizing the use of said wiring or appliances, shall have been 
issued by the commissioner. 

“Article 5, Section 501. (h) Wires shall not be fastened with 
staples. (i) Twin wires shall not be used, except in conduits. . . . 

“Article 6, Section 611. (c). All splices and joints in con- 
ductors shall be made both mechanically and electrically secure 
without solder. The splices or joints shall then be soldered unless 
an approved form of splicing device is used, and shall be covered 
with insulation equal to that on the wire. (j). Where exposed 
to mechanical injury, wires shall be suitably protected.” 


cannot 


Thus we see that radio installations in New York City must 
only be done by licensed electricians or their employees. In thi 
exact meaning of the law, no radio set may be used without first 
being approved by the Commissioner of the Dep’t of Water Supply, 
Gas and Electricity. Service Men, therefore, have no “divin 
right” to install or repair radio receivers in any manner the) 
wish and, unless their “bosses” are licensed electricians, are con- 
tinually violating local ordinances in the performance of their work. 

How long this condition will last, depends entirely upon th 
character of the work that Service Men turn out and it is th 
writers’ belief that the present grade of work is not good enougl 
to maintain this state of affairs, and we believe that the time is 
drawing near when radio Service Men will be compelled to take 
out licenses to prove their ability, the same as_ electricians, 
plumbers, chauffeurs, motion picttire operators, or members of any 
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set buyers, figuring the entertainment they 
to them if they were to buy this entertainment l 
for a decent job. If they were to demand and get 
as both the law and their insurance policy direct, the 
both they and the radio Service Man will be the gainer. 
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living, but when this method involves possible danger to 


to whatever rules are found necessary to 


of Fire Underwriters. 


and DAVID COHEN 
I) 


other trade where lives and properties of 
other persons may be endangered by care- 
lessness or ignorance. 


Inspection a Selling Point 


Several large department stores and a 
number of other radio sales organizations 
have long ago taken steps to avoid any 
trouble for their customers from fire au- 
thorities. With each radio sale, an installa- 
tion charge is made and certificates from 
both Underwriters and City Electric Bu- 
reau are turned over to the customer. In 
such cases, radio set owners can look at 
any inspector without fear, trembling and 
worry about possible violations. 

Now, of course, will come the loud and 
dolorous cries of the men guilty of the 
flexible cords tacked to walls and spliced 
under canopies, “the others are connecting 
up radio sets the same way and we must 
meet competition. Customers won’t pay for 
a decent installation.” 

That is not the truth. Armored cable 
does not cost much more than flexible cable. 
The trouble is these men do not know how 
to do the work without ruining entire ceil- 
ings or walls. They haven’t the tools to 
fish BX, most of them do not even know 
how to cut BX, they do not know how to 
mix plaster and patch up the few holes that 
may be necessary to open in walls. They 
do not know whether plugging in a radio 
will overload a circuit or not, yet they will 
speak sagely of their high standing in the 
radio industry. 

It is a peculiar fact that men of this 
type get higher prices for repair jobs than 
good men who really know what is wrong 
with a set. Subconsciously knowing that 
they may have to spend much time at the 
hench before actually finding what is wrong 
with a set, or that they may have to turn 
it over to some other man to fix, they 
have a standard diagnosis, “Burned out 
condenser block,” and they show the set 
owner a list price of $16.93 or $14.87; some 
oi organizations prize high price getters 
ike this. 


minimize this 
A City Inspector Speaks 
Mr. Whittaker of the New York City 


Bureau of Gas and Electricity and Mr. 
Cawley of the New York Board of Fire 
Underwriters take in the district bounded by 


4 f' 





























Power taps under canopics, A, or to drops, B, 
are not “code wiring.” 





Fifth Avenue and the East River in the 
Fifty- and Sixty-Numbered streets in New 
York City. Since 711 Fifth Avenue, Park 
Avenue, and the East Side are included in 
this district, these men are able to speak 
from experience on radio for extreme wealth 
and extreme poverty; and also on a real job 
as exemplified in 711 Fifth Avenue, the home 
of stations WEAF and WJZ. 

Mr. Whittaker says, “To me, it seems that 
radio men do not realize the serious con- 
sequences that may result from a bad in- 
Stallation. Just as surely as the man who 
drives an auto without any brakes, or the 
man who pumps gasoline with a glowing 
cigarette in his mouth, the man who tacks 
silk cord along a base, up a wall, and under 
the canopy of a fixture, is courting trouble. 

“Ignorance of the law cannot be recog- 
nized as an excuse for its violation. As 
this principle is not peculiar to the electri- 
cal code, but is recognized by all governing 
bodies, a radio Service Man cannot take 
refuge behind the excuse that he didn’t know 
this or that’ was a violation. 








danger.” Mr. Corlies, | 


“The most common condition that I find, 
seems to be that installation does not receive 
the attention it should at the time of sale 
of radios. If the buyer wishes to have the 
radio placed in a certain position in a par- 
ticular room and there is no base or wall 
receptaclé there, why is that the fault of 
the firm selling the radio? Yet that seems 
to be their viewpoint and they will send a 
man up to connect the radio in as cheap a 
manner as possible. 

“If the buyer wishes the set in any par- 
ticular location, I don't see why he or she 
shouldn’t go to the expense involved in hav- 
ing the job done in an approved manner. If 
there are no receptacles, the radio or other 
appliance bought by the tenant has caused 
the condition of its being needed to arise. 
A little courage on the part of the salesman 
who would take the trouble of explaining 
this to a customey, would certainly make way 
for better installations. 

“Receptacles wired from with 
flexible cord, motor generators placed in 
closed, unventilated closets, and usually with 
a lot of clothing and other combustible ma- 
terial thrown over them, splices made by 
merely hooking or twisting two wires to- 
gether, without without rubber 
tape, gas pipe used as a ground,—these are 
violations and must be ‘written up’ wherever 
found. 

“It is false economy on the part of any 
radio dealer to permit his truck driver to do 
his radio installations. Some of the most 
slovenly jobs I have ever seen, have had 
more time and material cost, than it would 
take to pay an electrician to do the job 
right.” 

Here we might add that Mr. Whittaker 
has the power to enforce his stipulations 
with the aid of the police and judicial de- 
partments of the City of New York. Read- 
ers will observe, however, that Mr. Whitta- 
ker is not denunciating or clamoring for the 
blood of the Service Man. He merely calls 
attention to things as he finds them and 

(Continued on page 504) 
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Fig. A 


A simple short-checker and preheater, 


T is now standard practice with manu- 

facturers of the better-grade tube-test- 

ing equipment to provide means for 

checking vacuum tubes for short. cir- 
cuits between elements as a preliminary to 
operating tests; and, in some designs, pro- 
vision is also made for preheating the cath- 
ode type tubes. 

It is the purpose of this paper to touch 
briefly on several practical means of mak- 
ing these tests and to describe and illus- 
trate two working models embodying some 
of the principles discussed. It is not pro- 
posed to treat the subject in an altogether 
exhaustive manner. However, sufficient data 
will be given to enable any one to utilize 
such equipment as may be available in the 
design of a really practical test unit. 

A few general considerations will not be 
amiss as a prelude to actual detailed dis- 
cussion. To begin with, any short-testing 
is essentially a form of continuity 
test, and any device suitable for this pur- 
adapted to the checking of 
vecuum tubes for shorts between elements. 

Due however, to the need of a relatively 
simple and inexpensive arrangement, as well 


device 


pose can be 
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HORT - CHECKERS 
and PREHEATERS 


(PART IT) 


This is the first of a series of articles by Mr. Tillett 
describing the theory and construction of short checkers 
and preheaters 


By JESSE TILLETT 


as one of reasonably high sensitivity, the 
number of really practical arrangements is 
limited to comparatively few. The need of 
a reasonably high order of sensitivity comes 
about by reason of the occasional existence 
of partial shorts and leakage paths between 
elements (such as cathode to heater) and 
for this reason such devices as flashlight 
bulbs, electric lamps, or any device requir- 
ing comparatively high current for its oper- 
ation are less effective than a more sensi- 
tive arrangement, such as a neon lamp, or 
a high resistance voltmeter (or its equiva- 
lent, a low range milliammeter with a series 
resistor appropriate to the meter range and 
test voltage used). 

A further consideration is the desirability 
of testing certain tube types for shorts 
“hot,” that is, with correct voltage applied 
to heater or filament terminals. This is par- 
ticularly true of the cathode type tube and 
it is the writer’s experience that in many 
cases shorts and leakage absolutely fail to 
show up with tube “cold.” This point 
seems to have heen entirely overlooked in 
some commercial designs. 


A Neon Tube Short-Tester 
Figure 1 shows an arrangement which is 
quite flexible, inasmuch as it can he adapted 
to the use of either neon lamps or six-volt 
dial lights as indicating devices. In the 
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Fig. 1, left. .4 simple 
Fig. 2, right. 


short checker using five 


neon lamps aud uno switches. 


A short checker using one neon lamp and a rotary switch. 


event of using the neon lamp, the windings 
on the transformer (sec. Nos. 1, 2, 3, 4 & 5) 
should be 110 volts. If six-volt dial lights 
are used, the windings will of course be 
six volts. Note the fact that the ends of 
each of these windings are designated plus 
(+) and minus (—), respectively, which 
simply means they are connected series aid- 
ing with the indicating device placed in the 
connecting lead, as shown. It is quite essen- 
tial to follow these exact connections. ‘The 
same circuit could be used with 1.5-volt 
uni-cells in place of secondary windings 1, 
2, 3, 4 & 5 (observing same polarity) with 
a 1.5-volt flashlight bulb in place of the 
neon lamps or six-volt dial lights. This, of 
course, in event A.C. is not available. 

If using neon lamps for indicators and 
testing the tube “hot,” it will be convenient 
to insert a 0.5- to 1-mf. condenser in series 
with each tube element as shown by dotted 
lines. The reason for this will be discussed 
later during the description of Figs. 4 and 
5; also some data as to the best type of 
neon lamps to use will be given. Note the 
termination of filament leads, at the left 
of the drawing, with “XX.” This practice 
is also followed in Fig. 2 and complete 
explanation will be found in Fig. 3 and its 
associated text. If desired, a chart to in- 
dicate the exact elements shorted can be 
worked out along similar lines to that shown 
in connection with Fig. 2. 


Another Type of Tester 


Figure 2 was lifted bodily from a booklet 
distributed by Weston Electrical Instru- 
ment Corporation entitled “Uses of Flee- 
trical Instruments for Radio Testing.” The 
only changes being the before-mentioned 
filament circuit termination “XX” to the 
right of the diagram, and the addition of 
the dotted lines indicating possible inset 
tion of a condenser of 0.5- to 1 mf. in value 
as mentioned in Fig. 1 and explained in de- 
tail in Figs. 5 and 6 and the accompanying 
text. 

This condenser is only used in event it 
is desired to test the tube “hot” and then 
only in conjunction with a neon lamp and 
A.C. The “code,” or chart, to indicate the 
exact elements shorted is given as an €X 
ample of similar. charts for other circuits 
also. 
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The diagram of the short-checker and preheater 
and S'W'2 operate 


G-CG—Grid-Control Grid CG-K—Control Grid- 
G-P—Grid- Plate Cathode 
G-F—Grid-Filament CG-KG—Control Grid- 
G-K—Grid-Cathode Cathode Grid 
G-KG—Grid-Cathode Grid P- F—Plate- Filament 
CG-P—Control Grid- Plate FP-K—Plate-Cathode 
kK-KG—Cathode-Cathode P-KG—Plate-Cathode Grid 

Grid K-F—Cathode- Filament 
CG-F—Control Grid- 

Filament 

Like Fig. 1, this circuit is also rather flex- 
ible, as it is possible to insert any other 
type of indicating device in place of the 
neon lamp, such as a dial light and dry 
cells, or an A.C. or D.C. voltmeter, etc., 
leaving out the series condenser in any case 
where other than a neon lamp and 110 volts 
A.C. are used. The neon lamp is simple, 
sensitive, rugged and inexpensive however, 
and is recommended. 

In using any arrangement of this circuit 
other than the neon lamp and 110 volts 
AC., it is recommended that the tube be 
checked with the filament or heater “cold,” 
which limits the arrangement of the filament 
connections to that shown in either Figs. 3A 
or 3C. 


Filament Connections 
Figs. 3A, 3B and 3C show three practical 
types of filament connections, as illustrated 
in Figs. 1 and 2 and designated “XX” in 
each case. In many short-checking devices 
the practice is followed of putting a jumper 
across the filament as shown in 3A and this 
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Fig. 3 
The above three diagrams illustrate three 
methods of connecting the heaters of tubes to 
be tested, 


illustrated in the photographs. Switches SIW1 
the entire unit. 


is O.K. if the short-check is made with the 
filament “cold.” 3B illustrates a preheating 
arrangement and when this is used, the tube 
is checked “hot.” Fig. 3C shows a method 
of checking for filament continuity which 
can be used in conjunction with practically 
any short-checking circuit desired. How- 
ever, in connection with Fig. 2 it would be 
simpler and just as satisfactory to return 
the filament leads to two terminals on the 
bi-polar switch next to those marked k-F, 
or to any of those that are blank or unused, 
and thereby use the same neon lamp used 
as short-indicator to indicate filament con- 
tinuity. Of course, other variations of heater 
connections are possible and one of them is 
shown in the arrangement of Fig. 5. 


A Short-Checker and Preheater 

Fig. 4 shows the diagram of an_ inter- 
esting short-checker and preheater and Figs. 
A and B show the external and back of 
panel views. <A satisfactory portable tube- 
tester was already available, but was not 
provided with means for preheating or 
checking for shorts and such a device of 
small size was desired to use with it. This 
is an age of “Midgets” so why not a midget 
short-checker and preheater? 

This checker was accordingly built up on 
a 534 x 67% in. panel, and contained in a 
case 15¢ in. deep inside and has proven very 
satisfactory. Note that two D.P.D.T. push 
type switches serve to connect the various 
tube elements to the plate and to the fila- 
ment of the tube under test in turn, and 
in various combinations. It is not usually 
important to know the exact elements be- 
tween which a short exists as a short be- 
tween any of the elements renders the tube 
useless. 

The two switches mentioned are desig- 
nated SW1 and SW2 in the diagram and 
they need only be pushed in turn (not to- 
gether) to indicate every possible short in 
the tube. The reference points (or points 
of connection for the two sides of the test 
circuit) are the plate and filament respec- 
tively, and as stated the two push switches 
serve to connect the remaining elements in 
turn to the plate and to the filament circuit 
in proper combination to indicate all shorts. 
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Switch SW3 adjusts the filament voltage 
to any one of four values, and the range 
of voltages shown is sufficient as it is per- 
missible to make such tests at slightly less 
than rated filament potential where the tube 
requires intermediate or higher values than 
those shown. 

Some types of tubes burn so dimly as to 
make it difficult to determine whether they 
are lighted or not, and if a test of filament 
continuity on these types is considered essen- 
tial, it is suggested that the circuit be al- 
tered to the extent shown in Fig. 4B. This 
simply involves adding a S.P.D.T. push or 
toggle type switch, which in the normal 
position completes the filament circuit 
through the filament switch and when thrown 
to the other position checks filament con- 
tinuity on the same neon lamp used for the 
short-check. 


The Neon Lamp 
Note that the neon lamp is specified as 


G10-0.5-watt A.C. only. This is the stan- 


dard designation used by General Electric 
Vapor Lamp Company of Hoboken, N. J. 
If the 0.5- to 


l-mf. condenser is used in 


series with the neon lamp, as shown, it 

















Fig. B 
An under-view of the ti 


1 and 4, 


ster illustrated in Figs. 
Observe the simplicity. 


is possible to use other types of neon lamps. 
If the condenser is omitted, it is absolutely 
necessary to use the above type lamp in 
order to permit the tube being tested “hot,” 
as otherwise the neon bulb will glow even 
though no short exists. This is due to the 
rectified plate current. However, using the 
type lamp specified, only one of the two 
electrodes in the lamp will glow as _ the 
electrodes are polarized, the glow taking 
place on the negative electrode, and as the 
normal rectified plate current is a pulsating 
D.C. current, partaking of some of the 
characteristics of both the A.C. supply and 
also 1D.C., the one electrode glows though 
the lamp is ostensibly responsive to A.C. 
only. This may not be objectionable to the 
user as no short exists unless both elec- 
trodes glow, which they will do when A.C. 
is impressed across the lamp due to a di- 
rect tube short. 
(Continued on page 498) 
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* r 
Improving Operation 
(PRIZE AWARD.) 
Rewiring Battery Receivers for 2-Volt Tubes. 


By B. T. STUBBS 


N_ the present “depression,” the Service 

Man can pick up quite a few jobs re- 
wiring older model battery radios for 
the new low current “2-volt” (filament) 
tubes. In my case, I have rewired several 
models for owners whose storage battery 
developed a dead cell. With their machine 
using the 2-volt tubes, they are able to con- 
tinue using the old batery, one cell at a 
time. When the old battery is no longer 
usable, they can use the new “air cell.” 

Figure 1 shows the Atwater Kent Models 


“33° and “49,” rewired for 2-volt tubes. 
Since with 90 volts “B” on the R.F. tube- 
plates, a negative bias of 414, volts is re- 
quired, the secondaries of the first three 
R.F. transformers are disconnected from 
the filament, grounded through a .5-mf. con- 
denser, and brought out to the “C” 
There are only six wires in the 
cable, so the detector “B plus” is cut loose 
and connected to the R.F. and first audio 
plate-lead through a 10,000-ohm resistor and 
bypassed by a .5-mf. condenser. Then, the 


con- 


nection. 
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Fig. 1 


Schematic diagram of the Atwater Kent Models 


tion. The “C” connections for the RF, 


stages are grounded through a 


33" and “49” rewired for 2-volt tube opera- 


.5-mf. condenser. 
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$10 FOR PRIZE SERVICE 
WRINKLE 


Previous experience has indicated 
many Service Men, during their daily work 
have run across some very exceile 
Wrinkles, which would be of great intere 
to their fellow Service Men 


As an_ incentive 
mation of this type, RKapio-Crarr will ; 
$10.00 to the Service Man submitting 
best all-around Radio service Wrinkle 
All checks are mailed upon 


toward obtaining 


month. 

cation, 
The judges are the editors of Rapro-Cra 

and their decisions are final. No 

manuscripts can be returued. 

these simple rules: Write. 

type. on one side of the sheet 


Follow 
preferably 
giving a clear description of the best Ra 
Service Wrinkle you know of. Simple 
sketches in free-hand are satisfactory 
long as they explain the idea. You may 
send in as many Wrinkles as you please 
Everyone is eligible for the prize except em- 
ployees of Rapvto-Crarr and their families 


The contest closes the 15th of every month, 
by which time all the Wrinkles must be re- 
ceived for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c-o Rapio-Crart, 98 Park 
Place, New York City. 














wire in the cable that originally went to the 
detector (the yellow wire) is connected to 
the R.F. grid lead, and also to the first 
A.F. transformer grid return lead. 

The best volume control found was the 
use of the “antenna adjusting condenser,” 
as this has a knob on the front panel for 
manual adjustment. Of course, the _fila- 
ments are cut loose from the two rheostats 
and connected direct. If an “air cell” type 
of “A™ supply is to be used, a .7-ohm re- 
sistance is wired in at point marked X. 

(Continued on page 494) 


The Service Man’s Forum 


Where His Findings May Benefit Other Radio Technicians 


ATWATER KENT SERVICE MANUALS 
Kiitor, Rapio-Crarer: 

In the December Rapiw-Crarr 
under the department Man’‘s 
Forwn.” appears a letter from a Mr. Jack 
Levine of Worcester, Mass. While we ap- 
preciate Mr. Levine's letter and his favor- 


issue of 
“Service 


thle comments on the Atwater Kent Service 
Manual, we wish to correct an impression 
which may be conveyed by his letter, in_ re- 
gard to our policy with 
Manual independent 
Service Men or service companies. 

Manuals and Supplements are 
furnished direct from the factory to Atwater 
distributors and dealers only. Re- 
quests which we receive from independent 


reference to re- 
quests for the from 

Service 
Kent 
service companies or dealers not handling 
the’ Atwater Kent line, are always referred 
tothe local Atwater Kent distributor. Our 
distributors carry a stock of Service Man- 
aals, and if in their judgment additional 
Atwater Kent radio is needed 
in the locality from which the request comes, 
the distributer is at liberty to 


service on 


furnish a 


Manual from his steck to the party making 
the request. 

In the majority of cases, the local Atwater 
Kent dealer is able to perform any ordinary 
service which might be required, but there 
are occasionally exceptions, and we believe 
our loeal distributors, being thoroughly fa- 
iniliar with the conditions in their particular 
section of the country, are best able to 
make the decision in these matters. 
letter we receive asking for 
the Manual, a prompt and courteous reply is 
sent, advising that the inquiry is being re- 


ro every 


ferred to the distributor for consideration. 

The present Atwater Kent Service Manual 
consists of some 250 pages of printed matter 
and diagrams, covering sets from the early 
models of 1923, up to the present time. 
This is naturally an expensive publication, 
and it can be readily seen that it would be 
entirely impractical to furnish a copy in re- 
every one of the hundreds of 
requests received every month. 

We are indeed anxious to have Atwater 
Kent service adequately handled in all lo- 


sponse to 


calities, but it can readily be appreciated 
that it would not be advisable to place a 
publication of this nature in the hands of 
anyone without discrimination or considera- 
tion of ability or equipment. We feel that 
our local distributors are the logical people 
to determine, through their 
dealers, the qualifications of any particular 
party asking for our Manual, and the re- 
quirements for additional the 


or 


salesmen 


service in t 
section from which the request comes. 

We believe every fair-minded Service Ma 
will appreciate the factory's 
point’ of view in this matter, and hope we 
have clarified this matter for all who might 
he interested. 


or company 


\rwatrer Kent Mee. Co 

\. Citarnonniern, Nervice Manager 
(This department has received many 

ters from Service Men who have vainly 
attempted to ohtain Atwater Kezt Service 
Manuals, and ahout an equal number from 
men who have obtained them. © Naturally, 

(Continued on page 494) 
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O perating Notes 


The Analysis of Radio Receiver Symptoms 


By BERTRAM M. FREED 


HF. increasing popularity of radio- 

phonograph combinations has tended 

to broaden the scope of radio Service 

Men. The new field opened up by 
the advent of radio-phono combinations, and 
home “Talkie” outfits has made it necessary 
for every man to have a closer working 
knowledge of the principles of electricity 
and sound. A wide acquaintance with audio 
unplifiers is no longer amiss in the servic- 
ing of these new outtits. 








HOWING LOCATION OF 500-OHM 
GRID SUPPRESSORS 




















Fig. 2 


Chassis layout of the Kolster K20 series show- 
ing the location of the arid suppressors. 


Perhaps the very first point that should 
be well known is the fact that distortion in 
record reproduction is not always caused 
by defective audio amplifiers or dynamic 
reproducers. A most usual cause of this 
complaint is improper speed of the turn- 
table. Most Service Men know that the 
speed of the turntable should be seventy- 
tight revolutions per minute. For speed 
adjustment, some outfits supply a strobo- 
scope, but the most common method is to 
insert a two-inch strip of paper about one 
inch between the record and turntable. With 
the record playing (pickup in position), 
the revolutions should be checked with a 
watch. When the speed is slow, more dis- 
tortion results than when the rate is fast. 
However, for perfect reproduction, it is 
necessary that the phono speed be exact 
or as nearly so as possible. 

In the centering of the armature of any 
magnetic pickup, it is extremely important 
that the magnet be kept in contact with the 
pole pieces or some other piece of iron or 
steel, should the magnet be removed for 
the necessary adjustment of the pickup. 
If the magnet is kept free for only a few 
moments, it is enough to impair and some- 
times ruin the permeability and the effec- 
tiveness of the magnet as a pickup device. 
It 's very simple to slide the magnet, keep- 
ing it engaged with the pole pieces, for ease 
in adjusting the armature. A weak magnet 
will cause weak volume and distortion. 

Most pickups employ a strip of soft 


rubber as a centering device for the arma- 
ture and also as a damper for too rapid 
vibration of the armature. When the pick- 
up is kept inactive for some length of time, 
the rubber strip will harden and throw the 
armature off to one side, no matter how 
many times, an adjustment is made. The 
remedy in this case, is replacement of the 
rubber damper. A good phonograph record 
to use in testing the low frequency response 
of a magnetic pickup is Victor record No. 
21121, which has notes below 60 cycles re- 
corded on it. 


Radiola Model “48” 

When employing a magnetic pickup with 
the Radiola “48” receiver and similar Victor 
models, it is best to use a pickup with 
an input transformer coupled to the proper 
terminals on the terminal strip of the re- 
ceiver. It occasionally happens, however, 
that an annoying hum will result while a 
record is being reproduced. This condition 
can be eliminated by shunting a 5000-ohm 
resistor across the phono input-transformer 
secondary. 

In the new RCA phono-radio combination, 
records other than Victor will not operate 
the automatic record-changing device, due 
to the difference in record-rejecting grooves. 
The Victor records have an eccentric groove, 
while others have concentric grooves. How- 
ever, provision for these other records has 
already been made. 

By the addition of a new part, which 
can be obtained from the distributor, any 
record can be made to operate the record- 
changing device. The trip-arm that oper- 
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Fig. 1 
Diagram of the Sonora model “A44” power 
unit. An open bleeder will increase all volt- 
ages. 


ates the stop switch should be removed from 
the mechanism. On this part will be found 
two holes already drilled to take the ma- 
chine screws that hold the new part on the 
trip-arm. This part is slotted so that an 
adjustment can easily be made by sliding 
to the proper position. The two screws 
pass through the slot, through the drilled 


holes, and screw into the threaded strip 


that is supplied. The screws should not 


be firmly tightened until the trip-arm has 
been fastened into place. The part should 
be set, so that the stop switch operates at 
the proper time. 

then be tightened. 


Ihe machine screws should 
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Detail schematic 


unit. An open cl 


Brunswicks 


The Brunswick Automatic 
combination met with favor because 
of its low price and comparative simplicity. 
Certain precautions must be taken for 
proper installation and operation. The out- 
fit is a heavy one but it is important that 
the cabinet stand on a level floor. Should 
the cabinet be tilted, the pickup arm will 
swing too far and start from a quarter to 
one-half inch from the beginning of the 
record. The loading compartment holds 
twenty records, and care should be taken 
that the records should not exceed that 
number and that each record be straight. 

A warped record will jam the mechanism 
and perhaps seriously injure its operation. 
The common troubles on model “42” are 
but few and much need not be said of them. 
Sometimes, after the mechanism has been 
started, the records start rejecting continu- 
ously. This condition is a usual sign of a 
jammed solenoid plunger. To straighten 
this trouble, it will be necessary to loosen 
the two screws holding the solenoid to the 
iron frame and re-center the solenoid to 
free the action of the plunger. On some 
occasions, the motor will operate but the 
changing mechanism does not. Here, the 
solenoid should be tested. Usually, in the 
latter symptom, the solenoid will be found 
burnt out. 

When the motor stops after a few revo- 
lutions after the starting button has beer 
pressed, look to the cycle switch beneath 
the gears. 

This switch will cause the above complaint 
by failing to make proper contact. How- 
ever, a shorted cycle switch will cause the 
condition where operation of the off-on 
switch will fail to stop the motor. Should 
the motor stall or lose power while chang- 


phono-radio 
wide 





ing records, it would be wise to clean the 


(Continued on page 501) 
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MAJESTIC MODEL 25—9-TUBE TWIN-DETECTOR 


Superheterodyne Receiver Models Brentwood, Cheltenwood, and Brucewood 


Three new 
duced by 
have 
[hese 


Majestic receiver models intro- 
Grigsby-Grunow Co., Chicago. IIL, 
features of special interest to Service Men. 
models, the Brentwood (Jacobean Low- 
boy), Brucewood (grandfather clock pattern), 
and Cheltenwood (highboy) incorporate “twin 
power detection,” a type of rectification which 
was used in the Science Museum (London, 
Eng.) receiver, which was first described in 
America (at any length) in the April and May, 
1931 issues of Rapro-Crart; this detector action 
was still further analyzed and discussed in 
the November, 1931 issue, page 298. The first 
reference to the Science Museum set (which 
incorporated the “‘paraphasing” or twin power 
detection circuit) as a “perfect quality’ receiver, 
was the original title, “A Perfect Quality Dem- 
onstration Receiver,” in the April issue. It is 
recommended that Service Men refer to these 
articles in order to familiarize themselves with 
the theory and operation of such “two-detector- 
tube" circuits. 

It is inadvisable to use any but Majestic 
tubes in these receivers, since tube shielding, 
which is part of the design of those tubes with 
code numbers terminating in the letter S, is 
essential to the correct operation of the several 
circuits. 

Operating characteristics for the tube circuits 
of the Model 25 chassis are as follows: Fila- 
ment potential, V1 to V8, 2.5 V.; V9, 5 V. 
Plate potential, V1, V2, V4, 260 V.; V3, 90 V.; 
V5, V6, 115 V.3 V7, V8, 245 V.; V9, 400 V. 
Plate current, V1, 5 ma.; V2, 1. ma.; V3, 
4.5 ma.; V4, 5.5 ma.; V5, V6, 14 ma.; V7, 
V&, 32 ma.; V9, 120 ma. (total). Filament- 
to-ground potential, V7, V8, 16.5 V. Cathode 
potential, V1, V4, 3.5 V.; V2, 8 VV. Screen- 
grid potential, V1, V2, V4, 90 V.; V7, V8, 
2o0 VV. First filter condenser D.C., 385 V.; 
second condenser, 330 V. Field coil, 70 V. 
(Measurements to ground at 115 V., line po- 
tential, and volume control set at maximum.) 

the Model 25 chassis employs the efficient 
superheterodyne circuit designed with a greater 
number of tuned stages to give the character- 
istics of uniform high sensitivity, single-channel 
selectivity (10 ke.), and nearly perfect .\.F. 
response. 
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The circuit from antenna to speaker is ar- 
ranged as follows: pre-selector, first-detector, 
oscillator, I.F., amplifier, second-detector (twin 
power detection), push-pull pentode power am- 
plifier stage. Nine tubes are employed in the 
above mentioned circuits. 

lhe Model 25 superheterodyne circuit differs 
from the regular superheterodyne circuit em- 
ployed in the customary receivers, in that the 
design of the second-detector stage (through 
the use of twin-detectors) provides an almost 
perfect fidelity of signal output from the 
speaker. 

The R.F. amplifier, first-detector, and IF. 
amplifier are biased by the volume control, and 
a balance resistor of 160 ohms (contained within 
the control), which are in the cathode circuit of 
these tubes. The twin power detectors have 
in their grid circuit a '4-meg. resistor which 
returns to ground, 

Control of volume is obtained in the Model 
25 chassis by a 6,500-ohm control which varies 
the bias of the R.F. amplifier, first-detector, and 
I.l’. amplifier stages. 

In cases where low sensitivity is encountered, 
the first step taken to remedy the condition 
should be the checking of the R.F. types G-51 
and G-51-S tubes. Tubes having a low am- 
plification factor in any of these positions will 
seriously affect the sensitivity of the receiver. 
These procedures should always be taken prior 
to any attempts at remedy by realignment of 
the condenser gang. 

The power supply system of the Model 25 
chassis consists of a power transformer, filter 
unit, and dynamic speaker field. The filter unit 
contains two &-mf. especially designed dry elec- 
trolytic condensers, a liberally designed choke, 
and the speaker field in addition, 

In checking the alignment of the Model 25 
chassis, the I.F, transformers should not be 
aligned unless there is detinite reason to believe 
that they are out of adjustment. The setting of 
these transformers at the factory is more or 
less permanent, and should not need further 
adjustment, except in rare cases. Jiu all alian- 
ment procedure an output meter must be used. 

The procedure in aligning the R.F. and oscil- 
lator tuning condensers is as follows: (1), tune 
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in a station in the vicinity of 1,500 ke., or put 
the output of a local oscillator (if available) 
into the (2). align the R.F. stage. 
and oscillator tutiing condenser (the R.F, stage 
and aligning condensers are on the 
gang cendenser). 


receiver; 


oscillator 








Under-view of the model 25 
farts are labeled for the 
Service Men. 


chassis. <All 
convenience of 


To align the oscillator tracking condenser, 
the steps are as follows: (1), Tune in a local 
oscillator, set at about 600 ke.; (2), adjust both 
the tuning control and tracking condenser si- 
multaneously to give maximum signal as noted 
on an output meter. This will be obtained by 
“rocking” the tuning control across the reso- 
nance point while adjusting the tracking con- 
denser to give maximum output at the point 
(This operation cannot be per- 
without a local oscillator and output 


of resonance. 
formed 
meter.) 

The alignment of the R.F. oscillator aligning 
condensers now should be checked in the vicinity 
of 1,500 ke. 

The color code of the power transformer is 
as follows: Start and finish of primary wind- 
ing. yellow; start and finish of anode, red; cen- 
ter-tap (anode), black; start and finish of No. 1 
heater, black; start and finish of No. 2 heater, 
yellow; start and finish of 5-V. filament, black; 
center-tap of No. 1 heater, red. 
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HOWARD MODEL 45 A. V. C. SUPERHETERODYNE 
WITH MODEL A. V. H. CHASSIS 


The values of the components of this receiver 
chassis are as follows: Resistors R1, R3, R5, 
Ifemeg. (14-watt); R2, R6, 500 ohms ('4- 
watt); R4, 6.000 ohms ('4-watt); R7, 30,000 
ohms; R8, volume control, '2-meg.; R9, '4-meg.; 
R10, 3,000 ohms; R11, 2,000 ohms; R12, R13, 
150,000 ohms ('2-watt); R14, 2 megs.; R15- 
R16-R17-R18-R19, voltage divider, 9,900 ohms; 
R20, R21, 10 ohms (center-tapped); R22, 200 
ohms. . 

Condensers C4, C5, C6, C7, LF. trimmers; 
cs, C9, C10, C15, C16, 0.1-mf.; C11, .00025- 
mf.; C12, .001-mf.; C17, C18, 0.25-mf.; C19, 
C23, 0.5-mf.; C21, .05-mf.; C24, 1. mf.; C25, 
C26, 8 mf. (420 volts); C27, 4 mf. (420 volts). 

In the interest of obtaining best results with 
the Automatic Volume Control receiver, it is 
important that the type °27 control tube V9 
be a selected one, with a definite plate current 
cut-off when tested at 180 volts plate and 20 
volts bias on the grid. This cut-off should be 
less than 5 microamperes. If there is no means 
available for checking the tube (in the form of 
a special tube tester), an immediate check for 
tube performance can be obtained in the set 
itself. 

For instance, disconnect the antenna and 
short-circuit the aerial lead, leaving the con- 
trol tube out of the socket, and note the swing 
of the tuning meter. Then insert the tube in 
the socket and if it is a good automatic volume 
control tube, there should be no change in the 
position of the pointer on the tuning meter. 
If there is a change in the position of the tun- 
ing meter pointer, namely, a swing toward the 
right, it is an indication that the A.V.C. tube 
does not have a definite plate cut-off; instead, 
it is drawing plate current and as a result the 
bias voltage on the regular R.F. and LF. tubes 
has been raised, with the consequent cutting 
down in plate current, 

The Model 45 speaker has a 350-ohm field, 
and as such it cannot be used with the Models 
35 and 40 receivers, 

The receiver housed in the regular cabinet 
is the “Model 45’’; the chassis is the ‘Model 
an.” 

The automatic 
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Resistor R15 is 450 ohms; R16, 3,000; R17, 3,750; R18, 2,250; R19, 450. 


holding the second-detector input voltage at a 
definite level, a system which is different from 
that in other receivers. A reduction of back- 
ground noises, hetween stations, will be noted. 

The only service met with to date on the 
Model “H” receiver has been in connection 
with the shorting out of the R.F. plate bypass 
condenser, the red lead of which may accident- 
ally become wedged underneath the first LF. 
coil can. The insulation does not cut through 
immediately but, after being in service for a 
number of days, the pressure on the insula- 
tion may be such as to gradually cut through 
it, shorting out the plate bypass condenser, and 
thus producing zero voltage on the plates of 
the R.F., first detector, and I.F, tubes. 

The A.V.C. tube is so connected by means 
of a 2-megohm resistor, R14, that the grid is 
at absolute “B—" potential. The cathode of 
the tube is connected to a point on the voltage 
divider which is at 24 volts positive, with re- 
spect to “B—” or the grid. There then exists 
between the cathode and the grid a_ potential 
difference of 24 volts with the grid negative 
by this amount. The plate of this tube con- 
nects to ground by means of two 150,000-ohm re- 
sistors, R12-R13. Since ground is connected to 
124 volts, positive (with respect to “B—"’), there 
exists between the cathode and the plate a po- 
tential difference of 100 volts. In order to 
bypass any R.F. energy which may appear on 
the plate, a non-inductive condenser C22 is 
connected from the plate of the A.V.C. tube 
to the cathode. 

With the condition of no-siqnal there exists 
a bias of 24 volts and a plate potential of 100 
volts. Under these conditions, there is no 
plate current flowing and the tube is said to 
be adjusted to cut-off. Since no plate current 
is flowing, there exists no voltage drop across 
the plate circuit resistors and, therefore, there 
is no bias voltage on the grids of the controlled 
tubes. The only bias on the R.F., first detector, 
and I.F. is caused by the respective voltage 
drops across their cathode resistors. These re- 
sistors are designed to give the most sensitive 
operating point. 
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through the receiver to the second-detector grid. 
Here the A.V.C. (automatic volume control) 
tube grid, and the second-detector grid, are in 
parallel. The signal voltage is fed to the grid 
of the A.V.C. tube through a small fixed con 
denser, C11. 

It will be seen that during the positive halt 
of the incoming cycle, the peak voltage of the 
signal swing subtracts from the 
voltage; which that the 
bias on the tube is less than the original bias 
and the tube begins to draw current in its plat 
circuit. Since this current flows in the resistors 
in the plate circuit of the A.V.C. tube, there 
exists a voltage drop these resistors; 
also, the flow of the electrons is from plate to 
ground so that the plate becomes negative with 
respect to ground. Now, since the original po 
tential of the cathode of the R.F., farst-detector, 
and I.F, tubes is positive with respect to ground, 
it follows that if the grids of the respective 
tubes are connected to a resistor in the plate 
circuit of the A.V.C. tube, that any potential 
existing across this resistor is added to the 
original bias and makes the grids more nega- 
tive than the original bias by the amount of the 
voltage drop across the resistor in the A.V.C. 
tube plate. 

[It is at once apparent that the greater the 
signal voltage appearing at the grid of the 
A.V.C. tube, the more plate current will flow 
in the plate circuit: an increase in plate cur- 
rent means an increase in bias on the R.F., 
first-detector, LF. tubes; an increased bias 
on these means less amplification and, 
therefore, less grid swing on the second-detec- 
tor and A.V.C, tube. This cycle goes on until 
a constant voltage is obtained across the second- 
detector input, or, in other words, until a con- 
dition of equilibrium is reached, 

Since R8 is located where the tone control is 
normally connected, it was necessary to relocate 
the tone control, €13-R9-C14, As resist- 
ance is included the two condensers, 
they hecome more effective in bypassing the 
higher audio frequencies; at the same time, they 
resonate the primary of T2 to a lower audio 
frequency. 
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Condensers C13-C14, 0.1-mf.; C20, .0009-mf. 
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A Self-Powered 
S-W Converter 


An attachment that enables the reception 


of foreign stations 


By M. H. GERNSBACK 


OST of the short-wave converters 
that are now in use have several 
coils, at least one for the oscillator 
and one for the antenna stage. In 

order to change wavelength bands, it then 
becomes necessary to change at least two 
coils. In the converter to be described, all 
of the coils are wound on a single form and 
a single stage of I.F. is incorporated in an 
attempt to minimize any stray pickup. 

The converter itself, illustrated in Figs. A 
and B, is a “three-tube” affair consisting of 
a modulator, an oscillator and an intermedi- 
ate frequency amplifier. In addition, it con- 
tains a built-in power unit, eliminating the 
necessity of tapping the current supply of 
the broadcast receiver. 


The short-wave range is covered by three 
plug-in coils. All the inductances used in 
the converter for any one range are wound 
on one form, eliminating the necessity for 
separate sets of plug-in coils for each band. 
There are six contacts on each of these 
forms, five of which are brought out to a 
regulation UY-type base, the sixth being in 
the form of a special wiping contact on the 
side of the coil form. The coil forms are 
tubular with an outside diameter of 114 ins. 
and a length of 234 ins. 

Coil Construction 

Coil No. 1 covers the band from 80 to 200 
meters and is tight-wound with No. 24 
enameled wire; 10 turns are used for the 
antenna coil, 34 turns for the modulator coil, 





Fig. B 
Chassis view of the self-powered S-W converter. i 
verter to the receiver in order to receive short-wave stations. 


All that need be done is to connect the con- 
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12 turns for the oscillator-plate coil a1 
turns for the oscillator-grid coil. 

Coil No. 2 covers the band from 45 to 85 
meters. It consists of four coils wound tight 
with No. 22 enameled wire: 9 turns for the 
antenna coil, 20 turns for the modulator coil, 
11 turns for the oscillator-plate coil and 13 
turns for the oscillator-grid coil. 

Coil No. 3 covers the band from 15 to 49 
meters. This form is wound with No. 2 
enameled wire, but each turn is spaced from 
the adjacent turn by one thickness of wire. 
Fight turns are used for the antenna coil, 7 
turns for the modulator coil, 8 turns for the 
oscillator-plate coil and 7 turns for the os- 
cillator-grid coil. 

The oscillator is coupled to the modulate 
through the screen-grid of the modulator 
tube as shown in Fig. 1. 

This converter differs from the usual type 
in that it incorporates a sharply tuned stage 
of intermediate-frequency amplification fol- 
lowing the modulator. This IF. amplifier 
has a high gain and is not merely a coupling 
stage between the modulator and the bhroad- 
cast receiver. The frequency of this inter- 
mediate stage is adjustable by means of the 
trimmer condenser Cl located at the back 
ot the chassis, and may he varied hetweer 
900 and 1100 kilocyeles. The circuit has 
resonant peak in the vicinity of 1000 ke. an 
should be operated there for best results un- 
less there is a strong broadeast signal near 
that frequency which might cause interfer- 
ence. 

The main tuning control is the variable 
condenser C3 which is placed in the grit 
circuit of the oscillator tube. The modulator 
tuning condenser C2 is used as auxiliary con- 
trol for fine tuning after the carrier has 
heen tuned in on the main dial. 

By means of a D.P.D.T. switch controle 
from the front panel, the aerial may be con- 
nected directly to the broadcast receiver or 
it may be connected to the converter inpul 
At the same time, the output of the con- 
verter is connected to the aerial conr ectio! 
oft the broadcast receiver. It is not neces- 
sary to make any changes in the connections 
hetween the converter and the broadcast se 
mce the initial installation has beer ide 
as the switch takes care of this. 

The tubes required for operation are: on 
type ‘27 for the oscillator, two type “35 for 
the modulator and the intermediate fre- 
quency stage, and one type ’80 for the power 
supply. The heaters of the tubes are oper 
ated on A.C. from the power transformer. 

(Continued on page 502) 
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THE FINEST 
BROADCAST RECEIVER 
THAT CAN BE HAD 


In the 716-683 


Ten-Tube Broadcast 
Two-Unit Super 

wht Pentodes in Push-Pull 

oil, Three-Vario-Mu Tubes 

Double Tone-Control 


oe F ractional Microvolt The 716 tuner as described above, completely factory wired, 


TN tested and RCA licensed. Size 1614” long, 1014” deep (ex- 
Sensitivity clusive of controls) 734” high. Shipping walshe 25 Ibs. 


< ivi worenneen ccna P 9.50 LIST 
the 10 kc. Selectivity rice $6 


“The 683 amplifier i is + intended Rtimarily for use with the 
“ ° 716 Tuner. Supplies required B. and heater currents. De- 
1 1 i, Electro-Dynamic signed to use with 855B Speaker (800 ohm field). See Page 


7 of catalog for complete description. Factory wired and 
Speaker tested, RCA licensed Price $69.50 LIST 


m No iain Receiver Will Beat the 726SW 
ier ———— In the 726SW 





A eee Nine-Tube Broadcast Super 
be ‘an ~ ‘ina | 4 Eleven-Tube Short-Wave 

; : e | 4 Super 

- a oo No Plug-in Coils 

ae we 7 ‘ Pentodes in Push-Pull 

- Three Vario-Mu Tubes 


Sensitivity Between .45 and.7 


yd Microvolts per Meter 
Tubes required: 2—’24’s, 3—’27’s, 3—’51’s, 2—’47’s, 1—’80. — 

illee 726SW All-Wave Superheterodyne, complete as de- Selectivity Absolute 1 0 ke. 

con scribed above, wired, tested, licensed, including S-M 855 14,” = ? 

ror 11%” electro-dynamic speaker unit. Size 2014” long, 12” 11 V1 Electro Dynamic 

yput deep, 814” high. 110 volt A. C Price $139.50 LIST Speaker 


_ SILVER-MARSHALL, Inc. fSnvexvansnaujne 


ions ° g 6457 W. 65th Street, Chicago, U. S. A. 
’ - 6457 West 65th Street Chicago, U.S. A. ® (1) Please send me full technical details on the S-M § 


nade Canadian Division: § 716-683 (enclosed you will find 2c). 


H 
8 [7 Please send full technical details on the S-M 726SW : 
- SILVER-MARSHALL of CANADA, Ltd. tCencloned you will Gnd 2c). 
for 75 Sherbourne Street, Toronto 4 Please send me FREE your November General ® 
fre- Export Office: 41 Water Street, New York City, U.S. A. a Parts Catalog. 
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¥ 
yper- Name ..._..-.... 
rmer. 
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RADIO-CRAFT KINKS 


Practical hints from experimenters’ private 


Prize Award, $5.00 


BUILDING A RESISTANCE 
CALCULATOR 


By S. H. Burns 


EW experimenters are fortunate enough 

to have an ohmmeter or other instrument 
for the measurement of resistance. ‘There 
is no end to the occasions that call for the 
use of some such device, even while carrying 
on the simplest of experiments. 

With the current and the voltage known, 
the resistance can be calculated by apply- 
ing the formula for resistance in Ohin's Law. 
A voltmeter and a milliammeter, when used 
in connection with a battery, will give these 
values. The disadvantage of this method 
is in having a voltage supply that is con- 
stant while the current that must flow 
through the resistance being measured, is 
drawn from it. Then too, a considerable 
variation in the voltage must be available 
to accommodate the measurement of greatly 
different resistance values with any degree 
of accuracy. For a low resistance measure- 
ment, it is not possible to use a high volt- 
age; on the other hand, when dealing with 
higher values the voltage should be increased, 

Where the work can be done quickly, 
hatteries are satisfactory, but oftentimes 
the voltage required for accuracy may be 
as high as 100 volts. In these days of bat- 
tery climinators, it is somewhat of a prob- 
Jem to secure this battery voltage. 


A Reliable Voltage Source 


Various schemes were tried out while 
searching for something that would) supply 
any reasonable voltage for as long a_ time 
as was necessary to complete the work at 
hand. It was decided that 100 volts would 
be sufficient for all requirements. The A.C. 
lighting circuit seemed to offer an unfailing 
source of energy. Now to convert this 
into the direct current required. After dis- 
carding several ideas as altogether too com- 
plicated, the scheme illustrated in Fig. 1 
was adopted. 
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Fig. 1, left 


Theoretical circuit of the resistance calculator. 


Fig. 2, right 


Final circuit diagram of the calculator. 





The only things needed are a tube for 
rectifying and a variable resistance to regu- 
late the voltage output supply. Several tubes 
were tried and a °26 was selected since the 
rectified voltage was plenty high enough and 
the current output sufficient. Then also, 
most experimenters will have several of these 
tubes not in use since they have been re- 
placed by other types. 








$5 FOR A PRACTICAL RADIO 
KINK 


As an incentive toward obtaining radio 
hints and experimental short-cuts, Rapro- 
Craft will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of Rapto-Crart 
and their decisions are final, No unused 
manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 


giving a clear description of the best radio 





“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as 
many kinks as you wish. Everyone is elig- 
ible for the prize except employees of Rapto- 
Crart and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Rapio-Crart, 98 Park 
Place, New York City. 























The 110-volt line has one side tied to the 
grid and plate terminals of the tube while 
the other side of the line is not connected to 
the rectifying tube directly. A variable re- 
sistance of 25,000 ohms is in series with the 
tube filament and the other side of the line. 
The 2-mf. condenser shown across this re- 
sistance levels out the rectified voltage just 
as in any rectifying circuit. It can be of the 
low-voltage bypass type since the voltage is 
not great. 

The filament of a '26 operates on 1.5 volts 
and consumes 1.05 amps. An idle filament 
transformer having such a winding can be 
used for this; or, if one is not handy and 
the device is to be made more or less perma- 
nent, a heater transformer can be quickly 
made. For the core, remove the laminations 
from a burned-out audio transformer. That 
portion of the core inside the coil is in most 
cases about 1,-in. square. 

If the dismantled transformer had a bob- 
hin in which its coil was wound, remove the 
wire and use the bobbin for the new coil. 
Otherwise, a form can be easily made of 
cardboard. The total current is low, there- 


laboratories. 


fore a primary wound with No, 32 B&S wire 
will carry it. Using this wire with enanx 
insulation, or better still, enamel and silk, 
wind 1800 turns on the coil and insulate 
with tape. As the wire is quite thin, flexil): 
leads had best be soldered to the start and 
finish of this primary. The 1.5-volt winding 
consists of 24 turns of No. 20 B&S enameled 
wire. Cover the coil with tape to protect 
the wire. The laminations should now be put 
back in place in the new coil. To eliminate 
any tendency to hum, dip the transformer 
into a pot of melted wax; this when cool 
will hold everything firmly. 


The Variable Voltage Feature 

In Fig. 2, the parts are shown connected 
diagrammatically. It is the connection from 
the movable arm on the 25,000-ohm resistor 
that gives the voltage and current used for 
our purpose. With the arm at the end near- 
est the filament connection, the voltage ob- 
tained will be 100 volts when the maximum 
of 10 ma. is being used. The drain through 
the resistance will be about 4 ma., making 
the total less than 15 ma. at maximum. 

The meter connections are shown in this 
figure also. The voltmeter should have a 
0-100-volt scale and preferably marked in 
10-volt divisions. The 2500-ohm resistance 
in series with the milliammeter is only used 
when measuring low resistance, and can be 
cut in or out of the circuit at will, with the 
single pole switch shown. 


The Resistance Curve 

To eliminate the necessity of working out 
each resistance problem, the curve given in 
Fig. 3 is used. Along the lower edge appear 
the current values in milliamperes. The re- 
sistance in ohms is at the left, vertically 
This curve gives the resistance value directly 
when the voltage used in measuring is 10. 

(Continued on page 503) 
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Fig. 3 
The 10-volt calibration curve. The dotted por- 
tion is for an applied voltage of 100. 
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As a graduate and a student under your 
supervision, I have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it by your method of training. 

Georce A. KREss, 
2997 Montclair Ave., Detroit, Michigan 


a od 





1 am a Projectionist in charge at the 
Andelus theatre, recently completed. 
You may quote me at any time or place; 
refer to me, if you wish, anyone who 
may be interested in this vast virgin 
field of all that pertains to Radio and 
its many allied industries, and I shall be 
delighted to champion honestly without 


To study Radio under R. L. Duncan is 
to learn it properly and in a way that is 
pleasant and fascinating. Once again 
thank you for your kind assistance and 
helpfulness. 

E. E. Price, 

861 Coteau St., W., 

Moose Juw, Sask., Canada, 


Although it has not yet been a year since 
| enrolled for a course under your excel- 
lent supervision, I have opened a Radio 
Service Shop that is effective, success- 
ful and profitable. People come for my 
services from everywhere. 
RUSSELL PEARCE, 
936-18th Street, Des Moines, Iowa. 
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over 25.000 Men 


have been trained umder 


R. L. DuNcAN, President 
Radio Training Schools 





N hundreds of Broadcasting Stations. . . in 
I Radio Manufacturing Plants throughout the 

country ... in Radio Laboratories . . . in 
Wholesale and Retail Radio Stores...in Radio 
Servicing ...in Sound Motion Picture activities 
... on hundreds of ships that sail the Seven Seas 
. .. and even in the latest Television develop- 
ments—you will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu- 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Radio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever-growing Radio industry will have to 
offer. 


You teo can train for Future Success 
in Radio 


The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the best 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex- 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry— Radio. 


Make your Idle and Spare Time 
Profitable 


My courses include everything needed for thor- 
ough training. There are no “extras” or “‘specials”’ 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re- 
turning of examinations, all the extra help and 
personal consultation you need . . . everything 
is provided until you complete your training. 


RADIO TRAINING SCHOOLS, INC. 
326 Broadway New York City 







THEIR COUPON 


my Supervision for the 


Better Jobs 
inRADIO 


And in addition you are assured practical as well 
as theoretical training. 


Pick Your Branch of Radio 

Iam offering four distinct Radio training courses: 

1. Talking Motion Pictures— Sound 

2. Radio and Broadcast Operating 

3. Practical Radio Engineering 

4. Radio Service and Mechanics 
Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop- 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 


Advanced Training for Radio Men 


My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces- 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 


Ask for Facts — Write Now! 


Let me sit down with you for an hour or two at 
your convenience. Let’s go over the possibilities 
in Radio. This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re- 
quired. Be sure to get your copy... it is free. 


i 





Mr. R. L. DUNCAN, President RC-2 
Radio Training Schools, Inc. 
326 Broadway, New York City 


Without incurring the slightest obliga- 
tion on my part, please send me a copy of 
your latest book, “Facts About Radio.” 





ELECTRICAL 


ENGINEERING 
BOOKS SENT FREE 


New Edition Containing 100 Pages 


A-C RADIO! 


We're glad to send a set to your 

home to examine and one as FLEXIBLE 

your own for 10 days—to show MA 

you that here is the most up-to- 

date and complete work on Elec- 

tricity ever published. Written 

by CROCKER of Columbia U. 
MILLIKAN of Calif. ‘‘Tech.’’ 











4300 pages, 3200 
illustrations, deluxe 
gold stamped binding. 
Index in each book, 
general index in Vol, 


—HARRISON of General Elec- 8. Covers every sub- 
tric and 26 other noted Elec- ject in Electricity— 
trical Engineers. Starts off with Light, Power, Trans- 
elementary Electricity in simple, mission, Generators, 
non-technical language for the Motors, Switchboards, 
beginner and includes — every Radio, Telephone, 


Engineering branch for use of House Wiring, Rail- 
experts on the job. Ways, ete 


Complete Electrical Reading Course 


Electricity, the biggest industry in the world, continues 
to grow the most rapidly And it offers better jobs, 
bigger salaries and a brighter future than any other 
tield. Every dollar, every hour invested in learning Elec- 
tricity will come back to you a thousand-fold. Learn in 
spare time with these books at 
one-fifth the cost of trade 














LOOK IT UP! courses, Outine for organized 
Thousands of these study, quiz-questions and = a 
sets are used as REF year’s free consulting member- 
ERENCE books _ by ship in the American Techni- 
men employed in cal Society ineluded without 
electrical, building extra cost, if you mail coupon 


immediately. 


construction and al- 
lied lines. The JIFFY 
INDEX puts the | AMERICAN TECHNICAL 
answers to 20,000 SOCIETY 

questions right at 
your finger tips. 


Dept. E-226 
Drexel Ave. & 58th St., Chicago 











AMERICAN TECHNICAL SOCIETY 

Dept. E-226 Drexel Ave. & 58th St., Chicago 

Ilease send for 10 days’ free trial &-volume set of Electrical 
Engineering just off the press, subject to return if I wish 
to (1 pay the few cents express charges on receipt of 
books, you pay express if returned.) If 1 decide to keep 
them, 1 will pay $2.00 after 10 days trial, then $3.00 a 
month until $34.80, special advertising price, is paid, 
ifter which books become my property. Year’s Consulting 
Membership to be included free. 


NOME wccccccece POUR EP ECOSOC OCOOOOOOOOOOO OOOO OTST eT Tee 
AddresS .ccccccccce eee m ee ee re eee reese eeeeeeseeeeseeeese 
Employed by ....0..0- TEITETTITICT ITIL TTT Triri iT 
Employet’s Address .cccccccccoccccccccccceceeososoocose 








SERVICEMEN! 
Resistor Replacement Manual 

ith rch t h 

F R E E Metalliced yao nll = Pm 
MORE THAN 200 CIRCUITS 


Gives the value and code of each fe- 

sistor and its position in the circuit, Metallized 
of nearly every popular make of ra- me 
dio. SAVES TIME and experi- 
menting 


LyYNcH Resistors 12 and 3 


Write for Manual today. atts 
LYNCH MFG. CO., Inc., 1775RC BROADWAY, N. Y. 











1'CROPHONES 
Indispensable for many uses is the 
a Midget Microphone 
Model illustrated 

No. 306—-$7.50, with earphone. 
SPECIAL NET PRICE LIST 
No. 300 Single tutton Carbon 
Type Stretched Diaphragm $9.00 
No. 301 Two-tutton Carbon Type 
Stretched Diaphragm ... $15.00 
No. 302 Two-Button Heavy Duty 





Wen 200060006c000000604 30.00 
No. 303 Two-Button Concert 
MEE ccccuccccosccececs 5.00 





Also complete accessories for 
public address work 
Write for Catalog 

MILES REPRODUCER CO. 

26 E€. 22nd St., N. Y. C. 
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BALANCING THE VICTOR 
“MICRO-SYNCHRONOUS” RECEIVER 


(148) Mr. Arthur Parrish, Basking Ridge, N. J. 

(QO.1) Please explain in detail the manner in 
which the Victor ‘‘Micro-Synchronous” receiver is 
to be balanced. The aligning procedure in con- 
nection with this radio set model differs greatly 
from that followed in any other radio set, and there- 
fore it is considered best that accurate instruc- 
tions be available before any attempt is made to 
align a chassis at the five frequencies specified by 
the manufacturers, 

















Fig. Q.148A 


Top-of-chassis view of Victor “Micro-Synchron- 


ous” recetwers. 


(A.1) The decision to “hold-off” re-aligning the 
“Micro-Synchronous” receiver was an exceedingly 
wise one; in fact, this policy should be followed in 
connection with the adjustments of any receiver 
about which there may be any considerable doubt. 

Incidentally, it may be mentioned that the same 
tuning mechanism has been used in a number of 
past models of Victor radio sets, and is retained in 
the new numbers, the R-35, R-39, and RE-57, the 
chasses of which are represented in Figs. 0.148-\ 
and ©0.148B. The schematic circuit is shown in 
Rapio-Crart Data Shect No. 33, which appeared 
in the January, 1931 issue. 

Looking at the top of the chassis, there is seen 
a round wheel to which is attached a long metal 
arm, ending in the tuning knob. In the center of 
this unit, called the cam wheel, is a small metal 
plate, which, when removed, reveals five groups of 
five screws each. Spaced at equal intervals around 
the cam wheel are five rollers, each of which touches 
the flexible track around the outer edge of the cam 
wheel. 

Looking at the bottom, of the chassis, after the 
condenser shields have been removed, five tuning 
condensers are seen. Each one is pivoted or sup- 
ported at one point only. The side of the condenser 
opposite the pivot point is free to move within cer- 
tain limits, although it is being held in position by 
one of the round springs. It is also noted that the 
roller on top of the chassis is attached to this mov- 
able side of the tuning condenser. 

The driving action, which produces the scissors- 
like motion in the condensers when the tuning lever 
is operated, is not from the rollers, but is through 
the micarta connector links which are attached to 
the five metal rods fastened to the underside of 
the cam wheel. 

Thus, it is seen that the condenser moves in 
two ways,—a comparatively large amount of the 
action of turning the cam wheel, and a very small 
amount on one set of plates due to the roller on 
top of the chassis following the irregular track 
around the outer edge of the cam wheel. This last- 
mentioned movement is the compensating motion 
which is the “secret” of these receiver models. 

Note that the station selector is set at 550 ke., 
the first screw of each group of five is exactly 
opposite a roller; at 710 ke., the second screw of 





each group is opposite a roller; additional points, 
all of which are known as the aligning frequencies 
are found where the other screws are opposite th 
rollers. 

Ly connecting a voltmeter in place of the loud 
speaker as an output indicator, by setting the tu 
ing lever at 550 ke. while a local signal generat 
(service oscillator) is being operated, it is possil 
to adjust the first screw of each group of five t 
a certain point where the largest reading, cor 
sponding to the loudest signal, is obtained on the 
meter; thus indicating that each of the five tuning 
condenser circuits are in alignment. 

This is due to the fact that the end of the screw 
caused the roller to move in or out slightly, 
pending upon the direction the screw was turne:| 
This movement of the roller, of course, produ 
a slight compensating movement in the condenser. 
Thus, at 550 ke., the set is performing at its hig! 
est efficiency because it is electrically in perfect 
balance. The screws hold their adjustment because 
they are locked in place with a rubber gasket. 

The tuning lever is next set at 710 ke., at which 
point the second screw is opposite each roller, and 
adjustments are again made as at 550 ke. This 
procedure is followed also at the remaining fr: 
quencies, 1,000 ke., 1,300, and 1,500, each time ad 
justing the proper screw opposite each of the five 
rollers. 

The ends of the screws thus determine the track 
around the outer edge of the cam wheel, which in 
turn determines the inward and outward move 
ment of the rollers, for each successive position of 
the dial. 

Because of the flexibility of the track around th 
outer edge of the cam wheel, there is a gradual 
change in the roller movement and not a definite 
jump at the point where the rollers are directly 
opposite the screws. Thus, the condensers also 
align at the various positions between the five pr 
viously mentioned points of alignment, 




















Fig. Q.148B 
Under-chassis view of Victor “Micro-Synchron- 
ous” receivers. Observe tuning and adjusting 
mechanism, 


FRANCE'S “NOBLE EXPERIMENT” 


REDIT to World-Radio the interesting 
statement that although there is a law 
in existence in France compelling all radio 
set owners to “declare” them, and pay @ 
small tax, it is one more honored in the 
breach than in the observance. No one 
bothers about enforcing the law, well-know- 
ing that the position will be changed when 
the Broadcasting Bill is passed. 
“Bootleggery” seems to be international! 
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HOLLIS BAIRD ON 
“TELEVISION SETS” 


“W ITH the present high state of refine- 


ment of tone in the modern broadcast 

radio receiver, anyone who delays purchas- 
ing these remarkable instruments at their 
present extremely low prices with the idea 
‘they will wait’ until television brings them 
receiver for both sight and sound are 
ieglecting a great opportunity. We, for 
one, haven't the slightest intention of put- 
ting out such a combination set for many 


veurs. 


“The great television market comprises 
those people who have been visionary enough 
to invest probably $150 each in first class 
radio sets and enjoy them. These will be 
ideal only for receiving the sound programs 
from the studios that send out pictures; now 
we want to build television, not sound, radio 


sets. 


“Television and sound radio are two dis- 
tinet subjects, two arts, and the only thing 
related about them in the future will be that 
the programs will emanate from the same 
studio. From that point the connection 
ceases. The sound part of the program will 
yo out over the present broadcast waves and 
he received on the present type of broadcast 
set. The picture part of the program will 
leave the studios by way of entirely different 
apparatus, go out over a wavelength entire- 
ly separate from the broadcast band, 
demanding a completely different receiver 
tor its reception. Thus in the home the 
sight and sound entertainment will be two 
distinet features. 

“Since this is so, why should we want to 
luild up sales resistance by incorporating a 
lhroadeast set in the same cabinet with our 
television set, two distinct sets merely 
housed together, and then have to charge 
the extremely high price this combination 
would demand, at the same time, asking our 
prospective customers to get rid of their 
existing and highly satisfactory broadcast 
sets at a lossy The idea is too ridiculous 
for any thinking person to seriously consider. 

“Then again, we know that the broadcast 
receivers, having changed so little during 
the past year, merely refinements, have be- 
come a stabilized product. But television, 
as good as we may be able to make it this 
year, will have to have a ten-year period of 
development even as has sound broadcasting 
and at the end of that time the television 
receivers will probably be quite different 
from the very best ones we will sell during 
the next three years. 

“Thus to sell a television receiver in a 
cabinet with a broadeast set and then find 
television changing after a few years, yet the 
broadcast set as good as ever, would cer- 
tainly not be wise and would necessitate the 
junking of a perfectly good broacast receiver 
hecause it happened to be housed in the 
same cabinet with the outgrown television 
set. 

“No, indeed. We intend to make tele- 
vision a very separate thing from broadcast 
reception, a separate machine. As a sep- 
arate receiver it can he changed as the 
passing years improve television. The sound 
will he coming in over the present highly 
developed broadcast sets during that time.” 
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THOUSAND RANGES 


from this 
HANDY KIT! 





7 elahls JER (ee 
= ie dal a 


Contains 
20 MF-4 


> > —_ 
1-Wott 


Si , fl Resistors 
The unbroken seal =a: ae fl 


certifies quality 


OOD news for the Service- sand—or more are possible from 

men who have been asking __ this little kit. Free information 
us for a compact “resistor kit’! with every kit tells you how. 
Ask your jobber—and be sure 
who wants to speed up his work. the seal is unbroken when you 

This new Certified Kit contains receive the kit. 

20 Metallized Units of the most- Metallized Resistors, at. their 
used sizes—500 ohms to 3 meg- new lowprices, offer the greatest 
value in the resistor field today. 
The purchase of the Certified 
Kit entitles you to our |. R. C. 
Resistor Replacement Guide free 
—and in addition, our R. M. A. 
standard Color Code Chart. 
See your jobber today. 


INTERNATIONAL RESISTANCE COMPANY 
PHILADELPHIA TORONTO 


1(R)}¢ — 


RESISTORS 


EVERY SERVICEMAN NEEDS THE |. R. C. GUIDE. MAIL THIS COUPON 


Good news for every repair man 


ohms. It is 


FACTORY-SEALED, FACTORY- 
TESTED, and FACTORY- 
GUARANTEED 

It gives any value you want. 
A thousand ranges—two thou- 





1.R.C. Resistor Replacement Guide. 
PRICE $1. Free with purchase of 10 
Metallized Resistors. 









INTERNATIONAL RESISTANCE CO., 2006 Chestnut St., Philadelphia. ce 
Gentlemen: 
1 enclose $1.00, for which please send |. R. C. Resistor Replacement Guide. 


Please send complete data on Metallized Resistors, | wish to purchase assortment of 10, 
entitling me to Resistor Guide Free. 
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Make 
2 
Depression 
Pay?! 
Take advantage of the present de- 
mand for repair of old receivers! 
Build strongly for the future, and in- 
crease your business by giving GUAR- 
ANTEED REPAIRS. 


You can do this safely by using 
Radio’s Finest Parts— 


POLY MET 
PRODUCTS 


Standard of the Industry 


The new 1932 Polymet Catalog lists 
the widest line of replacement parts 
offered by any manfacturer. You need 
it. Send the coupon below, and we 
will include a remarkable low-price 
offer on the most useful Condenser 
Repair Kit ever assembled, 











POLYMET MFG. CORP. 

834 East 134th St. 

New York City. 

Send me your sensationally low-priced in- 
troductory offer on the Polymet Condenser 
Repair Kit. Also include the new 1932 
Polymet Radio Parts Catalog, without 
charge. 


Name 
Address 
City 
State 


Mark Proper Square 
C] josper (C] DEALER 








(_] service MAN [_] CUSTOM SET BUILDER 











UNIVERSAL 
2-BUTTON $15.00 


HANDI-MIKE List 


Maximum volume, minimum hiss, 
scientifically damped. Truly = na- 
tural in tone and the most rugged 
microphone yet devised. No deli- 
cate parts to be damaged _ if 
dropped, jarred or roughly handled. 
For announcing, transmitting or 

recording. Our Engineering 
Department is at your service. New 
catalog covers twelve models from 
$5.00 up. 


Universat MicropHone Co., Ltp. 


1163 HYDE PARK BLVD. 
Inglewood, Calif. U.S.A. 
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NEW TUBES FOR OLD 


. THE R. F. VARIABLE-MU PENTODE 


(Continued from page 458) 


the plate current entirely, while the 739 
retains its smooth variation of plate current. 

True, the mutual conductance is lower 
for large biases than for small ones, but 
it is this feature that gives the tube its 
variable-mu characteristic. This may be 
verified by reference to Fig. 2. Starting 
with a zero bias and increasing negatively, 
the mutual conductance decreases in almost 
a Straight line until a negative bias of 10 
volts is reached, at which point the curve 
bends (concave upwards) gradually decreas- 
ing in a smooth line, until at 40 volts the 
mutual conductance is zero. 


The Variable-Mu Action 

Let us see exactly what goes on in the 
tube when a strong signat is being received. 
Assume the tube is operating at its normal 
control-grid negative bias of three volts, 
and a strong signal is impressed on its grid. 
To reduce the volume, the bias must be 
increased, and in doing so, the mutual con- 
ductance is lowered, causing a reduction in 
output. The stronger the signal, the greater 
the bias must become, and if a uniform de- 
crease in signal strength is to result, then 
the mutual conductance must vary uni- 
formly. What would happen to the signal 
if a *36 were used instead of a °39 may 
easily be predicted by reference to Fig. 2. 

Fig. 3 shows the variation of mu and the 
plate impedance of the ’39 with grid bias; 
these curves being accompanied by similar 
ones for the °36. Reference to this set of 
characteristics will indicate that the mu of 
the tube decreases for the larger values of 
grid biases, resulting in a reduction in the 
over-all amplification obtainable. This is 
in accordance with our previous conclusions 
arrived at in the study of the mutual con- 
ductance curves, 
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The curves above show the relation between 
the grid bias and mutual conductance of the 
"39 and °36, 


For normal operation, the negative bias 
on the tube should vary between 3 and 45 
volts. This range should be sufficient for 
the greatest signals usually encountered in 
practice. With such large control-grid vari- 
ations, it is possible that the plate and 
screen voltages may vary considerably, 


| changing the operating characteristics of 


the tube. For good stability, however, the 
screen-grid potential should not exceed 90 
volts when the plate-current flow is maxi 
mum, and should not exceed 135 volts for 
minimum plate-current. This variation in 
plate and screen-grid voltages will not im- 
pair the operation of the receiver in which 
these tubes are employed. 
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Fig. 3 
The amplification factor and A.C. plate resist- 
ance for different grid biases of the ’39 and °36. 


The Cathode 

The new five-electrode tube uses a coated 
cathode of the semi-quick heater type de- 
signed for D.C. operation only. Because of 
the cathode design, the heater voltage may 
vary between 5.5 and 7.5 volts during opera- 
tion (which is not an uncommon range of 
battery voltage in an automobile battery) 
without affecting in any way the normal 
life and serviceability of this tube. 

The socket of this tube is of the standard 
UY type and may be mounted for either a 
vertical or a horizontal position of the tube. 
Standard connections to the terminals are 
made, the control-grid being connected to 
the cap on the top of the tube. 

Stable operation is secured if the recom- 
mendations of complete shielding of all the 
elements of a particular stage are carried 
out. If this is not done, the maximum pos- 
sible amplification will not be obtained. Ra- 
dio frequency filters in all leads entering 
the stage shields are desired, as only in this 
manner can coupling between other stages 
be reduced. Bypassing of the screen-grid 
to ground is recommended as a means of 
securing isolation of stages. 

The screen-grid voltages may be obtained 
from a tap on the “B” supply battery for 
automotive receivers, or from a bleeder cir- 
cuit across the power source in the case 
of D.C. line-operated receivers. A_ resistor 
in series with the screen-grid and the high 
voltage point may also be used to secure the 
desired voltage, providing the cathode re- 
sistor method of obtaining bias is employed. 


The "39 as a Detector 
The "39 may not ordinarily be used as a 
detector working directly into an audio am- 
plifier. However, it does have a very useful 
(Continued on page 488) 




















February, 1932 


NEW TUBES FOR 
OLD 
TRIPLE-TWIN 


(Continued from page 459) 


site to normal operation where the output 
voltage is 180 degrees out of phase with the 
signal. 

The simplified equivalent circuit given in 
Fig. 2 is useful .in analyzing the triple-twin. 
In order to maintain a voltage across 7, 
which represents the effective load-impe- 
dance of the first section, independent of 
the internal grid resistance Ri, the current 
through Z must not be a function of the 
grid current of the output tube. To sat- 
isfy this condition, the voltage delivered by 
the first section must be likewise constant. 
rhe input plate characteristics are designed 
to maintain a nearly constant value regard- 
less of the changing load. As the effective 
load-impedance decreases, the plate impe- 
dance likewise becomes lower, which tends 
to produce a constant voltage. The chang- 
ing load exists as already explained, while 
the signal is positive. 
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Fig. 4 
At rated load, the fundamental output H1, és 
less than 5 per cent. Observe that the output 
impedance is equal to the tube’s impedance. 


The spreading and curvature of the plate 
characteristics are in the right direction 
to establish a low enough plate impedance 
for full grid-current compensation. The 
extra current demanded by the lower grid- 
impedance is supplied as graphically demon- 
strated in Fig. 3. On the left of the oper- 
ating line, the Eg-Ip characteristic is shown 
with a constant load. On the right, this 
line is approaching the ordinate and _ its 
rate is a function of the magnitude of the 
positive eycle. The shaded area represents 
grid-current compensation. The grid-cur- 
rent peak is shown as part of a sinusoid. 
In reality, the non-linear shape of the Eg- 
Ig characteristic alters this form, but the 
compensation also nearly assumes this ir- 
regular shape. From the foregoing analysis, 
it is evident that the grid bias is not a 
function of grid current, and therefore, re- 
nains steady, 


Load Impedance 


The proper load for minimum distortion 
may be equal to the internal impedance 
which also permits maximum power trans- 
fer. The output and distortion character- 
isties as a function of load impedance ap- 
proach an ideal condition as shown by ref- 
erence to Fig. 4. The high-frequency power 
(Continued on page 488) 
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FREE RADIO BOOK~ 


describes many opportunities 


The National Radio Insti- 
tute is the pioneer home- 
study Radio school. It has 
prepared hundreds of men 
or the Radio profession— 
some of them now holding 
leading Pen find in site in- 
dustry. You'll R. 1 
trained men in hF -* 
every Radio organization of 
any importance throughout 
the country, The same prac- 
tical tested training that en- 
abled these men to get ahead 
is now open to you. An 
this training has been i 
woved, enlarged greatly 
ecp up with the constant 
expansion 0 dio oppor- 
tunities. 


“I can safely say 
that Ihave made 
$10,000 more in 
Radio than 
would have made 
if md = con- 
tinued at the old 
When I en- 
with you 
I didn’t know a 
volt from an _am- 
pere. I advise 
all ambitious young men to 
get into Radio. There is no 
greater opportunity.’’—Victor 
L. Osgood, St. Cloud Ave, 
West Orange, N. J. 


Over $400 Monthly 
“J had 15 years 
ia astraveling sales- 
/ = and was 
F kin ng 8 good 
ene, ut could 
see the oppor- 
tunities in Ra- 
dio. Believe me 
1 have made 
More money than 
I ever did be- 
‘ore. Ihavemade 
more than $400 each month. 
I can’t say too much for your 
school.””"— J. G. eo 
Radio Station KYA, San 
Francisco, Cal. 















to make BIG ay laine 


in Radio-Talking Movies 
( Television also Included ) 


Here's a famous book that has shown many a man the way 
to “cash in” on the big-pay opportunities in Radio. I'm not 
asking $5 or $6 for it—it'’s FREE, If you're earning a penny 
less than $50 a _week, mail the coupon below and get a 
copy of this free Radio book. It will be a revelation to you! 


Many Make $50 to $100 a Week 


Radio—the NEW, uncrowded, growing, live-wire profession— 
needs many traincd, men for its good jobs every year. Tele- 
vision, Talking Movies, Aircraft Radio, Radio Servicing and 
Merchandising, trans-Atlantic Radio Telephony and many other 
opportunities are thoroughly covered by N. R. IL. training. Each 
one means more big-money opportunities for a trained Radio 
man. My book gives the facts about these Radio opportunities. 
And more—it tells how you can get all the training you need, 
quickly and easily in your spare hours at home, by my new 
and practical methods. In a short time, through my training, 
you will be prepared to take advantage of these big-money 
Radio opportunities. My Free Book will give you all the facts 
and proof of what I have done for hundreds of other men. 


Extra Dellars for You Almost at Once 


Think of making $15, $30 extra each week ‘‘on the side,”” without in- 
terfering with your AK, job! I'll show you how to do that, too, by 
using spare time that you're wasting now. I'll show you how to turn 
what I’m teachin you ante cash almost at_once, when you and 1 get 
started together. My Free Book tells you all about it you send for 
the book today, and if ie have the average man’s ability, it’s possible 
for you to be making extra money in less than thirty days from now. 

And you can be ready for a good full-time Radio position after eight 
to twelve months of spare-time training. 


Pll Send You a Big NEW 64-Page 
k FREE 


My _ book is filled oa et and facts—the pay-raising 
facts you want to read. If you're interested in Radio, or 
if you’re interested in making more money, you owe it 
to yourself to read this book. he book absolutely won't 
cost you a cent, and you ere yourself under no obliga 
tion. by sending for it. revious Radio experience 
needed to take advantage ol this offer No special 
schooling required, Fill in and mail the coupon NOW! 


Address J. E. SMITH, President 
National Radio Institute, Dept. 2BXA, Washington, D. C. 





J. B. Smith 





; | 
J. E. SMITH, President, | 
National Radio Institute, 1 
Dept. 2BXA, Washington, D. C. | 
Dear Mr. Smith: Kindly send me a free copy of your 
famous 64-page Radio book, which tells all about’ the | 
big-pay opportunities in Radio, Talking Movies, Air- ! 
craft Radio, Servicing and Merchandising. and those 
coming in Television, and how you can train me at ! 
home to take advantage of them. I understand this places ! 
me under no obligation and tliat no salesman will call. " 
! 
BF GG .cncescrensnmsesasenerestsnensmanenvenntnnnennvansnsnnnsnnnteumenvennausnentecees | 
! 
GP ctcncttinninien esanacneeeetin | 
I 
i scctiniitctatesenitinseinnivciini ‘ | 
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1932 PRICE GUIDE 
Radio Supplies—Tubes—Sets 


Every item you require in your business is 
in this book, from the finest high grade 
mike to the smallest screw. 
GUARANTEED QUALITY GOODS 
Prices Lowest Ever Quoted 
Fresh new dependable Merchandise at 
argain Prices! 

Leading Manufacturers Lines Complete 
Send For Your Copy Now! 


SAMPLE BUYS FROM THIS BOOK 









r Replacement 500V-8MEf 

Receiver Transformer Dry Cond. 

and Three Thousand Other Bargains 
HEADQUARTERS 

for SERVICE MEN’S SUPPLIES 








Radolek Co., 
102 





Canal Station 
Chicago, Ill. ‘ 
Please send me without obliga- 
tion your Service Man’s Supply Book. 
Name ... nipiinennent 
Address 
City 



























Electrolytic 
Condensers 


Conservative voltage ratings, 
fastest reforming, lowest leak- 
age factor, minimum noise, 
exceptionally low power fac- 
tor, most effective filtering, 
longest service life — these 
features characterize Dubilier 
Electrolytic Condensers, 




















Available in upright or 
inverted aluminum cans, 
and in cardboard cone 
tainers with lug or wire 
lead terminals. In single 
and = multiple section 
units, and in capacities 
up to 20 mfd., for high 
and for low D. C, volt- 
ages. 

Write for Catalog 121 
describing Duhilier elec- 
trolytic condensers as 
well as paper, mica and 
other dielectric condens- 
ers for all purposes. 


Dubilier 


Condenser Corporation 
4377 Bronx Blvd. New York City 
— -_ a eh = 
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application as the first-detector in a super- 
heterodyne, and may be used to advantage 
in this position; the control-grid bias may 
or may not be made variable. With variable 
bias on the first-detector the peak oscillator 
voltage should be made about one volt less 
than the minimum grid bias (approximately 
seven volts). This practice will eliminate the 
possibility of the first-detector drawing grid 
current causing cross-modulation, which the 
tube is inherently supposed to minimize. 
With a fixed bias, the peak oscillator bias 
should be considerably less than the grid 
bias in order to prevent grid current flow- 
ing and causing grid distortion. 

It should be noted that by varying both 
the first-detector grid bias and the R.F. 
and I.F. biases, additional contro] is secured. 

Because of the advantages in faithful and 
well-controlled amplification which have 
heretofore been difficult to obtain, we can 
well expect the new lines of automotive and 
D.C. line-operated receivers to be closer 
in performance to the well-equipped A.C. re- 


losses caused by increased impedance of the 
dynamic speaker are less than in triode op- 
eration and therefore produce a flatter over- 
all frequency characteristic. This feature 
will allow a greater latitude for speaker 
designs and will eliminate the necessity of 
certain resonant peaks for obtaining high 
register. 


2843 


Fig. 6 
Suggested diagram for a television amplifier. 
Since there is no phase shift, the triple-twin 
is especially adaptable for television use. 
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Some attention must be given to the 


| shunt resistance Re which is the effective 


load -impedance of the first tube. This value 
conuols the peaks of harmonic distortion 
throughout the power output range. 


Frequency Response 

The fidelity of this new tube is good. 
Figure 5 is typical, and shows that the high 
register is flat far above the audio-frequency 
range. The frequency characteristic of the 
coupling inductance has little effect on the 
shape of this curve because of the coupling 
shunt-resistance. The curve was taken with 
resistance coupling input and a pure re- 
sistance output load. Resistance coupling 
will probably be seldom used in broadcast 
receivers employing this tube because of 
their combined detector-amplifier advan- 
tages. However, in Fig. 6, a resistance- 





coupling circuit primarily developed for 





NEW TUBES FOR OLD 


R.F. VARIABLE-MU PENTODE 


(Continued from page 486) 
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ceiver than ever before. 

This tube should also find special favor 
with short-wave experimenters who are en- 
deavoring to sound out the possibilities of 
receiving in the neighborhood of five meters, 
The very low input capacity (3 to 4 mmf.) 
and the almost negligible plate-grid capacity 
(.0025 of 1 mmf.) open a new field for 
investigation. 

Operating Characteristics 

The operating characteristics are as fol- 
lows: Filament potential, 6.3 volts (D.C. 
only); filament current, 0.3-amp.; plate po- 
tential, 90 to 135 (180 max.) volts; screen- 
grid voltage, 90 volts; control-grid voltage, 
3 volts; plate current, 4.5 ma.; screen-grid 
current, 1.7 ma.; plate impedance, 300,000 
to 680,000 ohms; amplification factor, 285 
to 700; mutual conductance 950 to 1050 
micromhos, mutual conductance at 40 volts 
bias, 1 micrombho. 

A circuit diagram incorporating this new 
tube is illustrated in Fig. A, the constants 
for which are included in the diagram. 


THE TRIPLE TWIN 


(Continued from page 487) 


television and special applications is shown. 


Power Sensitivity 

The power sensitivity is high due to the 
no-loss effects in direct coupling and _ the 
high gain in both the input and output sec- 
tions. ‘The effective grid area of the output 
section may be large, as the plate current is 
not limited by a strong negative field. This 
allows high amplification with a low plate 
impedance. 

The usual problem when employing high- 
gain tubes, that of eliminating grid to plate 
coupling, becomes small as the high over- 
all gain is divided between the two sections. 
For the first section, the value of the bypass 
condenser is small. Although the gain in 
the last section is greater than in a power 
triode, the bias resistance value is less. Con- 
sequently, the capacity for effective bypass- 
ing can be directly compared with triode 
operation. 

This tube was designed in the laboratories 
of the Cable Radio Tube Corporation. 
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POWER LOSS IN DECIBELS 
’ 
Ss 


100,000 
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Fig. 5 
Fidelity curve of the triple-twin. This curve 
was taken with a resistive load, but observe 
that it és flat far above the audio frequencies 
used in radio communication. 
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GRAND ISLAND MONITOR 


STATION 


(Continued from page 461) 


acres of ground surrounding the buildings. 
This acreage has been landscaped and in a 
few years should be one of the beauty spots 
of Nebraska. The Stars and Stripes floating 
from a seventy-foot flag pole in front of 
the main building advertises the fact that 
this is a Federal institution. 

The numerous fifty-foot poles and the 
antenna network supported by them have 
heen recognized as a definite hazard to air- 
craft. For this reason, a sixty-foot tower 
with a 2-million candle power revolving red 
heacon mounted on top, has been erected 
on the grounds. A white course-light point- 
ing directly to the local airport is mounted 
just below the red beacon. 

Every effort has been made in construct- 
ing the station to eliminate inductive inter- 
ference. All motors used at the station are 
of the induction type. All power leads are 
shielded. Copper mesh is incorporated 
within the walls, ceiling and floor of the 
motor-generator room. All outside power 
leads are underground. The telephone cable 
enters the station through nearly %,-mile 
of underground duct. This is a 26-wire 
cable and furnishes ample facilities for local 
and long-distance telephone communication. 


The Sequence of Measuring Station 
Frequencies 

Fach measurement 
operations before it is turned in to the 
office. First, the station must be inter- 
cepted and identified by the receiving oper- 
ator; second, the measuring sheet goes to 
the measuring booth where the station is 
measured and the sheet stamped in order 
of its submittal; third, the final results 
must be calculated; and fourth, the entire 
sheet is checked. 

All the sheets from one day’s watch are 
turned in to the office the following morn- 
ing and made up into a re port sheet, which 
is sent in to the Radio Division at 
Washington. 


goes through four 











General view of the battery room of the U. S. 

Monitor Station at Grand Island, Nebraska. 

The room is well ventilated in order to allow 
the fumes that are generated, to escape. 


Already the needs of the plant have out- 
grown its present size. Many more direc- 
tional antennas are needed if the station is 
to give the same service to all parts of the 
country. This necessarily means more land, 


more receiving equipment and more per- 
sonnel. A high power short-wave trans- 
mitter is needed for more rapid reporting 
of frequency deviations. The station must 














Distributing panel in one of the generator rooms 


at Grand Island. The generators used for 
charging the batteries are shown to the right of 
the picture, 


grow and change as the radio art grows 
and changes. With proper support, the fu- 
ture of the station is bright. 


Uses of the Station 

The station is designed primarily for the 
purpose of checking the transmitting fre- 
quencies of all the broadcast stations in the 
United States, as considerable 
number of foreign broadcasters. Aside from 
its routine task, Grand Island performs 
numerous other special services for the 
Government. It is prepared, for example, 
to report on radio transmission in prac- 
tically any country on the globe. 

Station wavelengths are measured against 
the Standard Precision Clock which is 
mounted in a vacuum chamber in a ten-ton 
concrete column. The Precision Clock cor- 
responds to the standard pound, the stand- 
ard foot, the standard quart, etc., in Wash- 
ington, and ig law to the broadcasters. Its 
pendulum makes one complete swing in two 
seconds, or covers one-half cycle in one 
second. This frequency is multiplied through 
a tuning fork and vacuum tube amplifiers 
to 30,000 evcles per second, from which 
harmonics are produced and _ selected to 
match the lowest or highest radio frequen- 
cies in commercial use. 

While reception is taking place careful 
notes are made of weather conditions, baro- 
metrical pressure, and other items which 
tend to furnish information on transmitting 
conditions. Approximate signal strengths 
are noted as well as any other character- 
istics of the received signal. By reason of 
this information, it is expected that trans- 
mitting conditions under given circumstances 
will be predictable, and that it will be known, 
in a general way, what stations can be re- 
received under certain conditions and at 
what times reception will be at its best. 

In the second part of this article, which 
will appear in the March issue of Ranto- 
Crart, the antenna system and all other 
available information concerning this inter- 
esting station will be given. 


well as a 
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°* Sitting 
on top of the 


World’? 


Permanent success in radio work—as in ot! 
things—comes from. “making good’’—not just 
“getting by."’ Making good means protecting 


your skill and experience with equipment sec 

to none. Radio men who challenge 1932 with th« 
newest SUPREME INSTRUMENTS are liter 
ally “sitting on top of the service world 
abreast—ahead—of radio's swift strides. No tr 
service man can resist the combination of sim 
plicity and versatility of the Supreme “master 
instrument—the complete answer to every service 
riddle, namely 


SUPREME 
DIAGNOMETER 
AAA 1 


$147.50 


5 ultra modern testing instru- 1 
ments in 1 at the price of 


-M 


tuy no instrument until you have sent tl 
coupon for fullest information on 
the other new 1932 SUPREMI 
MENTS, viz.: 


Model 90 

Supreme Set Analyzer 
Model 60 

Supreme Oscillator 
Model 70 

Supreme Oscillator 
Model 40 


Supreme Tube 


YNsTRU 
$78.50 
30.00 
49.75 
30.00 


All Dealers’ net prices F.O.B. Greenwood, Mi 
ls Your Jobber to Demonstrate 


Tester 


FOREIGN DIVISION 
130 West 42nd Street New York City 
Cable Adress, Lopreh, New York 


SUPREME INSTRUMENTS CORPORATION 
425 Supreme Building, 
Greenwood, Mississippi. 

Please send me full particulars on 


Name of Jobber 


interested ir | 
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THE NEW EMC 


Simplicity Test Probe 


Precision Made 


The new EMC. “Simplicity Test 
Probe" for service men, dealers, and 
experimenters is a_ fast, efficient 
testing device of vest-pocket size. 
Users agree that it locates defects 
in radio sets at a great saving of 
time and money. 

The Simplicity Test Probe locates 









































open or shorted by-pass and filter 
condensers, burned-out resistors and 
wiring, breaks in tuning-coil wind- 


ings, and shorts in variable tuning 
condensers; also checks presence of 
filament or heater voltage and cor- 
rectness of tuning coil polarity. It 
tests continuity of all low resistance 
windings and resistors. 

Described below are two uses which 
make this instrument worth many 
times its price. 


To use as a visual indication of tun- 
ing condenser alignment and circuit 
resonance, and to insure a high de- 
gree of set output efficiency, place 
the probe across the speaker voice coil, 
and adjust the volume contro! for 
minimum illumination of the lamp. 
Next adjust tuning condensers indi- 
vidually for maximum brilliancy of 
lamp, and again reduce illumination 
using volume control. When further 
adjustments result in no increase in 
illumination lamp, the radio set is 
adjusted for its most efficient opera- 
tion. The probe becomes a very effi- 
cient trouble lamp when you fasten 
its clip to one side of a radio filament 
Supply and run a wire from the probe 
point to the other. And it is only $1.50. 

The EMC Simplicity Test Probe is 
made of a polished red and black 
dielectric material neatly engraved in 
Gold. it is exceptionally attractive 

and professional; a 
real quality product. 
Guaranteed and 
e comes complete 
o_o 8=6owith cates lamp 
and fu instruc- 
Net i 3 size is 


Sales at the re- 
duced price of $1.50 
are now made di- 
rect from the fac- 
tory. Send only 
orders, ex- 
company 
checks, or cash to 
us and get one of 
the most valuable 
instruments 


day. The net price 
outside of the U. 
S. A. is $2.00 at Boston. 
IMMEDIATE DELIVERY 
EL LectricAL MANUFACTURING 
CORPORATION 


10-6 High Street Boston, Mass. 











Before he enrolled with 


Radio College of Can- 
ada, Mr. Kelso knew 
nothing about radio. 


That was two years ago. 
Today he is his own hoss 


with a shop at 74 St. 
Clair St. W. avec ito, 
with an efficient Sales 


and Service organization. 


Business is good.” Mr. 


Kelso ays. and he 
thanks “Radi College 
for the personal interest 


they take in every stu- 


dent. 





carl Kelso 


DAY, EVENING and 
HOME STUDY Classes 


Leading manufacturers in U. 8S. A 
the radio course as offered to students of this College. 
It is complete, new, thoroughly practical Free 
Employment Service definitely assists you to start tn 
business for yourself, or get employment as engineer, 
inspector, tester, salesman, etc. Write for free booklet. 


RADIO COLLEGE OF CANADA 
Limited 
310 YONGE STREET 


and Canada approve 


TORONTO 
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LATEST IN RADIO 
(Continued from page 464) 


A special three-prong socket is necessary 
for its use, two of the prongs connecting to 
the elements of the cell, while the third is 
used merely for the purpose of keeping the 
polarity of the applied voltages the same if 
the cell is replaced after it has been re- 
moved. ‘Two methods of connecting the 
Bridge are shown in Figs. 11.\ and B; the 
values for the component parts being indi- 
cated on the diagram. 
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Fig. 11 


wo circuits for the Radiovisor Bridge. 


The Bridge is uniformly sensitive over 
almost the entire light band, and hence its 
output will not vary greatly with changes 
in the color of light The relation 
between current output and light intensity 
on the cell is quite linear, and the voltage 
across the cell falls off rapidly as the modu- 
lated frequency of light on the cell increases. 

It is a product of the Burgess Battery Co., 
Chicago, Il. 


A HIGH INTENSITY 
SEARCHLIGHT 


The new searchlight, a development of 
the Westinghouse Electric & Mfg. Co., is 
operated from an ordinary storage battery. 
The light is so intense that a newspaper can 
he read at distances of five miles; it is 
visible 50 miles. 


DISSECTING TESTERS 


(Continued from page 465) 


used. 


oscillator is very simple and is outlined 
follows: 
Sequence of Operations 
1. With the Diagnometer properly ad- 


justed to the A.C. power supply, throw 
the “Oscillator-Tube Tests” toggle switch 
to the “Oscillator” position. The adjacent 


pilot light, which is connected in series with 
the oscillator tube filament, 
minated; 

2. Insert the red 
plug into the “Ant.” 
nometer’s oscillator; 

3. Insert the black 
plug in the red 
oscillator; 

4. Attach the “+” 
to the “Antenna” 


should be illu- 


dummy-antenna pin 
pin jack of the Diag- 


dummy-antenna_ pin 
“Gnd.” pin jack of the 


dummy-antenna clip 
hinding post of the radio 
receiver, or to a contact point specified by 
the radio manufacturer; 

5. Attach the remaining dummy-antenna 
clip to the “Ground” of the radio set; 
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_ Experimental 
Equipment 
Given 


FREE 


to Every 
Student ! 






































Size of Cabinet: Height, 2212”, Length, 
1714"; Weight 25 Ibs. 


We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard laboratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents. 


Opportunities in Chemistry 


Chemistry offers those 
who are ambitious and 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
of all kinds pay tempt- 
ing salaries to get the 
right men. Opportunities 
abound on every han 
You can study Chem- 


istry under the well- 

known instructor, T. 

Dr. T. O’Conor O'Connor Sloane, AB. 
Sloane A.M., Ph.D., LL. 


You Can Learn at Home 


Our home study course, written by Dr 
Sloane himself, is practical, logical d 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone can thorough! 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 


Easy Monthly Payments 
The tuition is very low, and includes y 
laboratory outfit—there are no extras to hb 
with our course. You can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole cost as you go 
along. 


CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 


HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 


Mail the Coupon NOW! 
——— 
CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 Park Ptace, New York, N. Y. 

Please send me at once, without any obligation 
on my part, your Free Book ‘Opportunities for 
Chemists,” and full particulars about the Exper 
mental Equipment given to every student. Also 
please tell me about the latest reduction in tuition 
price and your easy plan of payment. 


NAME 





ADDRESS 
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G. Turn the radio receiver's power supply 


“On.” As the tubes in the 
attain their normal operating temperature, 
adjust the “Oscillator-Output” and receiver 
volume controls while tuning the oscillator 
and radio set to the desired frequency for 
receiver adjustment which 
necessary 5 
7. If it is desired to make the adjustment 
by output meter indications, turn the power- 
pack switch “Off, insert the push-pull 
power tubes (when, for instance, the output 
tubes are used in this manner) in the plate- 
lead-adapters, and replace the tubes (with 
the adapters attached) in the push-pull 
power tube sockets; 

$. Insert the plate leads of the adapters 
in the “++ Output” and “0-1000 Volts” pin 
and set the “Scale Selector” at 


switch chassis 


any may be 


jacks, 
"1000" ; 

9. Throw the “Ohmmeter-Multi-Meter” 
toggle switch to the “Multi-Meter” position, 
and connect a suitable conductor between 
the “Multi-Meter Common” and “— Output” 
pin jack; 

10. Turn the power supply switch “On.” 
As the tubes in the chassis attain their op- 
erating temperature, adjust the “Scale Se- 
lector” for a “Multi-Meter” deflection at, 
or below, two-thirds of the full scale de- 
flection. The “Multi-Meter” deflections will 
be arbitrary, and should not be interpreted 
in the values marked on the dial; 

11. Make the proper tuning readjust- 
ments on the radio under test for maximum 
output readings, resetting the “Seale Se- 
lector” whenever to keep the 
“Multi-Meter” needle from going off scale. 
During the “Multi-Meter” indications, the 
oscillator signals should audible from 
the loud-speaker; failure to hear the signals 
which are indicated by the “Multi-Meter” 
would be an indication of defective output 
transformer or speaker circuits; 


necessa ry 


be 


12. After completing the adjustments, 
turn the set “Off,” disconnect the oscil- 


lator, remove the adapters from the tubes, 
and return the power tubes to their proper 
sockets. When using the oscillator portion 
of the Diagnometer with receivers having 
only one power tube, of course only one of 
the adapters is required, with the plate lead 
connected to the “0-1000 Volts” pin jack, 
and with a test lead connected between 
the “Output” pin jack and the grounded 
chassis of the set under test. If the op- 
erator finds it more convenient, the “0-1000 
Volts” and “+Output” pin jacks may be 
connected the voice coil terminals 
of the radio receiver under test; otherwise, 
the procedure is similar to that outlined 
above. 


across 


Tuning Ranges 

The oscillator incorporated in the Supreme 
Diagnometer is designed and calibrated for 
universal application for all intermediate 
and broadcast frequency requirements with 
multiple tuning of all frequencies between 
approximately 90 and 1500 ke. (kilocycles). 

It is, therefore, adaptable to all present 
commercial intermediate frequencies as well 
as such frequencies between 90 and 550 
ke. as may be selected for the LF. tuning 
of future radio receivers, thereby greatly 
lessening the probabilities of obsolescence. 
This design is a radical contrast to the 
earlier types which provide tuning at only 
one or two I.F. points and which will be- 
come more or less obsolete as new inter- 
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mediate frequencies are chosen and = an- 


nounced by superheterodyne and 
nianufacturers, 

This unusual adaptability is accomplished 
by tuning over a fundamental range of ap- 
proximately 90 to 250 ke. all higher fre- 
quencies being provided in the higher or 
of this funda- 
mental-frequency band, for the tuning and 
balancing readjustments of tuned R.F. re- 
ceivers which operate within the American 
broadcast 550 to 1500 ke. 


Unusual tuning selectivity is provided for 


receiver 
converter 


harmonic-frequency range 


range of 


all broadcast frequencies without sacrificing 
the apparent essential 
for the “flat-topping” of intermediate LF. 
tuning circuits as 


broadness which is 
recommended — by 
In 
ing broadcast tuning frequencies, it is gen- 
erally advisable to select the desired fre- 
quency at a dial setting between 40 and 50, 


some 


superheterodyne manufacturers. choos- 


where the curve has a slope of about 45 
degrees on the calibration chart. 


A receiver frequency can be determined 
with the oscillator by working the oscillator 
as near the zero setting as possible. The 
recommended procedure for these determi- 
nations of setting the 
tuning dial at “0” and then the 
oscillator dial from “0” to a point which 
will resonate the oscillator with the receiver 
at any arbitrary tuning of the receiver. 

This procedure will cause the harmonics 
of the oscillator to be approximately 250 ke. 
apart. By noting the oscillator dial 
ting for the resonant condition obtained by 
this procedure, the operator will be able 
to follow the horizontal line from the dial 
setting on the calibration chart to the curve, 
thence downward to the frequencies cor- 
responding to the dial setting where it will 
be observed that his receiver is resonating 
at one of about five frequencies; and since 
he will know the approximate frequency of 
his receiver, that is within 200 or 250 ke., 
there will not be any difficulty in finding the 
exact frequency indication which is nearest 
this approximate frequency. 

Vernier-Movement Tuning Dial 

The ratio-gearing of the tuning dial is 
provided for fine tuning adjustments. Care 
must be exercised in its manipulaton at the 
“0” and “100” positions so as not to force 


consists oscillator 


moving 


set- 


the movement beyond these extreme posi- 
tions, thereby affecting the accuracy of the 
calibration. By using the vernier-movement 


tuning dial with which this oscillator is 
equipped, and with the apparent tuning 


broadness of the oscillator over its funda- 
mental range, the user will find very little 
difficulty in varying the tuning of the oscil- 
lator the few kilocycles which are necessary 
for either the “flat-topping” or “staggering” 
adjustments of the LF. stages of super- 
heterodyne receivers. 

One superheterodyne manufacturer, using 
an LF. of 175 ke., recommends that the 
“flat-topping” adjustments should be be- 
tween 171 and 179 ke.; that is, an adjust- 
ment of 4 ke. either way from the basic 
intermediate frequency. Service Men should 
note that at these points on the calibration 
chart of the Diagnometer’s oscillator, each 
scale division of the oscillator tuning dial 
represents about 214, ke. so that 4 ke. may 
be obtained by moving the dial 1.6 divisions. 
The fractional division can be very closely 
approximated by observing the vernier ratio 
of the dial movement. 





491 














—_— 


Get this FREE Book 
telling how Centralab 
Fixed Resistors are 
made 


Just off the press . . . an interesting, 
handsomely illustrated booklet describ- 
ing the unique and different process 
of manufacturing CENTRALAB 
FIXED RESISTORS. Its yours for 
the asking . . . send for it. 


NOTE: New low prices on Centralab 


Volume Controls. Effective Jan. \st, 
prices have been radically reduced. 


Cen 


R & 
CENTRAL RADIO LABORATORIES 


930 E. Keefe Ave., Milwaukee, Wis. 








Mail the Coupon Today 





CENTRAL RADIO LABORATORIES 
930 E. Keefe Ave. Milwaukee Wis. 


Please send me FREE Booklet “A Baptism 
of Fire” 

I enclose 25¢ for CENTRALAB VOLUME 
CONTROL GUIDE [j 
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FILTERMATIC PRODUCTS 


Help you to eet the BEST posible reception from 
your RADIO set. 





SUPER-TONE 
CONTROL 


Will make your old 
Radio (battery or 
electric) equal in 
tone to the most 
modern set 
Installed in one 
i minute’s time, no 
Mm tools required. Will tune out much 
of your noises and so-called static 
) Will tune your set to suit your 
Positively cannot harm the 
radio in any way. Price 
$2.50 postpaid. Satisfaction guar- 








anteed or money refunded. 
SUPER-FILTERMATIC 
he Modern Aerial 
Thousands of satisfied users, praised by 
radio experts Keplaces all other aer- 
jals, reduces static, and noises. Especi- 
ally good on distance reception. Helps 
to separate stations, does not connect in 
light socket “ithe “ie eliminating hum 
and line noises It is very compact, 


measuring only i x2 inches, is abso- 
lutely non-corrosive and non-directional, 
installed in one minute, no tools 
needed. Will never wear out. Elimin- 
ates trouble and expense of light- 
ning arrester. 
Price only $2.00 postpaid 
Satisfaction guaranteed or money refunded 
_ 


ALL PROGRAMS are good 
with a FILTERMATIC. 
For all radios only $1.00 
postpaid. 

Entirely automatic — no 
bothersome tuning. Improves 
tone, reduces static, brings 
in distance, increases vol- 
ume, separates stations 
Installed in one minute, no tools required, in serie- 
with your aerial or across your aerial and ground. 
Satisfaction guaranteed or money refunded. 


Send check or money order. C.0.D. 25% with order. 
(No foreign €.0.D.) Money back guarantee afte 
® day trial 
Service Men and Dealers Write for Particulars, als 
information about FREE local newspaper 
advertising service. 


FILTERMATIC MFG. CO. 
B-9) 4458 Frankford Ave., Philadelphia, Pa. 
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RADIO DEALERS 
RADIO SERVICEMEN 
NEW 
Radio Handbook 


CONTAINING: 
Technical Information. 
Volume Control Guide. 
Transformer and Condenser Guide. : 
Radio Replacement Parts Catalog 


Sent postpaid anywhere for only 


25 Cents 
Specials from our Catalog 
Atwater Kent 37 Transformer, ea. | 
Atwater Kent 37 Block with chokes § $2.95 


Majestic Super “B” Eliminator Block | 
Electrolytic 2 anode Condenser, ea. § $2.25 


Hard to Get Parts—We have them. 
Send us your Repair work for estimate. 
Grant Radio Laboratories 


6521-C South Halsted Street, Chicago, Ill. 
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DEALERS—AGENTS WANTED 


EVERYWHERE, to handle 
the fastest selling radio at- 
tachment on the market today. 


THE POLICE LOWWAVE 
CONVERTER 


A new invention that is 
easily attached to any radio 
by means of which anyone 
hg tune in, at any time 

local police broadcasting 
and get such thrilling- exciting—and often sen- 
sational—items as headquarters puts on the air 
for Radlo-Police squads. Simple instructions 
are furnished. 

SELLS FOR ONLY $3.00 
Send $1.79 fer sample, no stamps 
wish, send 10¢ in stamps «* © a dD. 
pay postman the balance of 
POLICE we ‘LABORATORIES 

1460 Huren St. Toledo, Ohio 














Or if you 
order and 
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A V.T. 
VOLTMETER 


(Continued from page 466) 


laboratories. ‘The instrument which is de- 
scribed in the following paragraphs and il- 
lustrated in Figs. .\ and B, has been made 


as versatile as possible and has a voltage 
range for alternating currents of approxi- 
mately .0005 to 100° volts, or to greater 
values as desired. It has a D.C. voltage 
range of approximately .1 to 100 volts or 
greater if desired, It is designed principally 


for radio frequency measurements, and is 
provided with a single direct-coupled R.F. 
stage. ‘The R.F. tube is placed at the end 
of a long flexible neck (made from BX 
cable), thus the name given the instrument— 
“gooseneck.” ‘This is done in order that 
between the point to be 
measured and the control grid of the V.T. 
voltmeter can be made as short and direct 
as possible to minimize pickup of strays, 
losses, and resultant inaccuracies. 


the connections 


Batteries 

The new automobile tubes, the °36 and 
‘37, lend themselves admirably to this in- 
strument because of their heater-type con- 
struction, non-critical filament requirement 
and the use of a common filament supply. 
The filament requirement of the ’36 and ’°37 
is 6 volts at .3-ampere. The source of sup- 
ply may he four No. 6 dry-cell batteries. 
These are placed in a metallic shield-can 
which is readily constructed from galvan- 
ized sheet iron or tin. Some of the larger 
battery-manufacturers make a 6-volt unit 
in a metallic container which is  satisfac- 
tory. 

The batteries for plate 
tained within the housing of the V.T. volt- 
meter (see Fig. B) and are; two single 
flashlight cells of 1.5 volts each, two 4.5-volt 
“C” batteries, and six type 4156 Burgess 
size) 22.5-volt “B” batteries. 
Phe only other item of real expense, with 
the exception of the two tubes, is the micro- 
ammeter. ‘This may be either a Weston or 
a Jewell, 0 to 200-microampere scale, of the 
model 301 type. The balance of the ma- 
terials, with the exception of the switches, 
will probably be found in the 


supply are con- 


(or similar 


“junk box.” 


Construction 

of the V.T. voltmeter is 
in four parts: the panel, the socket 
support, the battery carrier, and the cover. 
rhe first of these to be prepared is the 
panel. This is laid out in accordance with 
the photographs and the sketch. 
of sheet aluminum 14 
and 12 ins. 


The container 
made 


It is made 
n. thick, 415, ins. wide 
long. While aluminum and the 
size given are recommended, the constructor 
may use any metal and may change its 
however, practice has shown that the 
shape given is more convenient. 

The hole for the meter and the hole for 
the tube-well are next cut out. This may 
be done with a fly cutter or may be accom- 
plished by drilling a series of small holes 
around the inner circumference after which 
the inner portion is removed and the edges 
filed smooth. Next, drill the holes for the 
mounting of the potentiometer R2, the 
bucking-circuit resistance R3, the switches 


shape; 
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&§. Gernsback’s 
Radio 
Eneyelopedia 


Second Edition 
Contents Entirely New 








2,201 Radio Definitions 
1,253 Technical Illustrations 
34 Tables and Charts 


24 Pages of Appendix 
Size of Book: 
9 in. wide by 12 in. high 


352 PAGES 
Weight, 3 Ibs. 
Red Morocco-Keratol Flexible 
Binding 


Printed on strong ledger paper 
Loose-Leaf Arrangement 


HIS book is the New Edition of the 

Famous First Radio Encyclopedia by ~ 

Gernsback, the first book of its kind eve 
published in America. 

The new Second Edition—just off the pres 
fully revised, rewritten, and enlarged. It is thie 
absolutely up-to-the-minute new model of the piv- 
neer First Radio Encyclopecia, which became thi 
stand-by of all radio men in every part of c 
world. Over 39,000 copies of the first edition wer 
sold. 


What the New Second Edition Radio 
Encyclopedia Gives You 


It gives you an explanation of every word used 
radio. These explanations—or, rather, definitix 

are not brief outline information like those 
an ordinary dictionary, but they give in fullest 
tail, and at considerable length, the meaning a 
application of every word, phrase, general and 
cial term used in the science of radio. They 
written in plain, everyday English, easily unc 
stood by anyone. 

Practically every definition in the book is ill 
trated by drawings, photographs, diagrams 
charts. All you need to do is to look up as 
would in a dictionary, the word or phrase al 
which you are seeking information. Further: 

each page is key-indexed, for greater convenien:« 
end speed in locating any definition. Al the Sub 
jJect-Matter Is Arranged in Alphabetical Order 

This greatly enlarged Second Edition Radio } 
cyclopedia is an absolute necessity to everyone i 
terested in Radio. It answers all radio questi 
increases your knowledge and saves your time J 
covers every known radio problem, and is a g 
mine of practical information for every radio m: 


Mail Coupon Today! 
ee 
| S. GERNSBACK CORPORATION,  RC-25 
| 98 Park Place, New York, N. Y. 


Send me one copy of the new Second Ed 
tion 8. Gernsback Radio Encyclopedia I en- 
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SW1, SW2, SW3, SW4, and the three holes 
for the binding posts. The hole for the 
insertion of the gooseneck or BX is next 


drilled. The size will depend upon the size 
of the BX. The BX should be large enough 


to place six leads through; one, the plate 
lead, is shielded. After these holes 
drilled, a series of smaller holes is drilled 
around the edge of the panel at equi-dis- 
tances. ‘These are then countersunk to take 
a 6/32 flat-head machine screw. ‘These holes 
are provided to anchor the 1,- by 1-in. angle, 
aluminum or brass, which is made into a 
rectangular frame and fastened underneath 
the panel. The details of this construction 
are shown in Fig. B. 

The socket support is next prepared. This 
may be any kind of material but aluminum 
is recommended as it is easier to work. It 
is 1/16-in. thick, 2 ins. wide, and 61/, ins. 
long. It is suspended from the panel with 
threaded rods ¥,-in. in diameter and 114%, 
ins. long. In addition to this support, the 
socket panel is fastened to the microam- 
meter, taking care that the terminals of the 
meter are insulated from the metal. 

The battery carrier is next made, and in 
turn may be made of any metal of such 
thickness as to be sufficiently rigid. It is 
cut and bent as detailed in Fig. B. 


Making the Gooseneck 

The gooseneck, as it has come to be 
called, is made of three parts, exclusive of 
the six leads that pass through the BX. 
The parts are: a length of ¥,-in. (or even 
larger if desired) BX hollow tubing, an 
empty “Mennens” talcum power (for men) 
can, and a Pilot type 217 molded bakelite 
socket or one of similar size or shape. The 
top of the taleum powder can is pried off, 
care being taken not to bend or disfigure 
either the can or the top. The perforated 
end of the top is drilled out to pass the BX 


are 




















tightly. The BX is then soldered firmly to 
the top. To remove the paint or enamel 
— 
allies KNOWN VARIABLE OR 
FIXED RESISTOR) 
x r—oO 1 
110 Vv, | 
60~ 4 
ud Lt 2 
-B- POTENTIOMETER 






































Fig. 2 
Three methods of calibrating the voltmeter are 
town at A, B, and C. Any one may be used, 


depending upon the apparatus on hand. 


from the can, hold it over a gas burner 
until the enamel is burned nearly off, then 
finish the job by rubbing with steel wool. 
Next, a dise of brass, copper, or iron 114 
in. in diameter is secured. ‘Three holes are 
drilled 14-in. from the edge and equi-distant 
from each other; these are provided to 
fasten the neck to the panel. This disc is 
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BX. 
of 
wire 


BX. 


now soldered to the other end of the 
The six leads are now provided, 
which should be shielded with woven 
braid. ‘These are passed through the 
The leads are then soldered to the rivets or 
eyelets of the Pilot socket and the extend- 
ing prongs of the socket are removed. It 
is recommended that;colored leads be 
as this will prevent confusion and a great 
deal of testing. The socket is next fastened 
to the top of the gooseneck making sure 
there between the socket and 
the sides to allow the can to slip into place. 
The bottom of the can is drilled with 
in. drill to accommodate a rubber 
Five leads are soldered to the socket; the 
extra lead, which is the grid return, is 
brought through the top of the talcum pow- 
der can, just under the socket. The end 
of the lead is then provided with a battery 
clip. <A control-grid clip of the cap type 
is also provided with 

The gooseneck is next fastened to the 
panel, leaving the leads sufficiently long to 
reach to the various switches and parts. The 
socket panel and meter as well as the other 
parts are mounted, and the instrument is 
wired as shown in Fig. 1. Care should be 
exercised in wiring as the time expended 
will amply repay the constructor. ‘The 
batteries are held in position with brackets, 
and connections are made to them by solder- 
ing direct, or by soldering screws to the 
batteries, after which the leads may be con- 
nected with lugs and nuts. 

The feed resistor R1, is soldered direct 
to the BP2 binding post. The bypass con- 
densers Cl, C2, and C3 are soldered direct 
to the top of the battery carrier, which in 
turn, after wiring is complete, is fastened 
to the angle on the underneath of the panel. 
The details of the cover are given in Figs. 
A and B and will not be explained here 
as it is simple of construction. It is made, 
however, to fit over the angle sides of the 
top. 


one 


used 


is clearance 


a Y,- 


grommet, 


a battery clip. 


hd 


Calibration Procedure 

The insertion of the binding posts on the 
panel and the switch SW1, which will be 
noted is a three point single-throw switch, 
allows the operator to switch out the am- 
plifier tube and to use the tube 
as an ordinary V.T. voltmeter. 
rangement also allows the 
tend the range of the instrument to any 
scale desired, by the use of an external 
voltage multiplier which is described in a 
later paragraph. 

The instrument is first calibrated across 
the binding-post terminals. Either of two 
methods of calibration may be used as shown 
in schematic form in Figs. 2A and 2B. That 
of Fig. 2A is recommended. In either case, 
an A.C. voltmeter, having a maximum volt- 
age scale of 3 volts, and a filament trans- 
former with a winding of 2.5 volts are re- 
quired. The resistor R, Fig. 2A, is a known 
resistance and is more convenient if in the 
form of a decade resistance box, although 
this is not necessary. The V.T. voltmeter 
is placed across the terminals 1 and 2 and 
is then calibrated. The voltage drop across 
the resistor Rl is the ratio of RI x E, 
divided by R1 plus R, in which E is the 
reading of the voltmeter. The voltmeter is 
thus calibrated over its entire range by 
varying the ratio between R1 and R and by 
simple calculation. 


V2 alone 
This ar- 
operator to ex- 
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| Many men who have 


BECOME 
SUCCESSFUL 
IN RADIO 











Behind the scenes at a broadcast studio 


ORE than 20,000 men have graduated 

from RCA Institutes, America’s oldest 
radio school. Many of these men now hold 
responsible positions in all branches of the 
radio industry. They got their training at the 
right school. So can you. 

RCA Institutes is fully equipped to give 
you complete training in every branch of prac- 
tical radio. There are elementary courses for 
beginners—advanced courses for those who 
already have some radio knowledge. No “cut- 
and-dried” lessons—you are enabled to pick 
the course that exactly suits you. 


Learn Two Ways 


You may learn radio in two ways... either 
at one of the four big resident schools, con- 
veniently located in New York, Chicago, 
Boston and Philadelphia. Or, if you prefer, 
you may study at home in your spare time, 
through our extension courses. Special home 
laboratory equipment is furnished. Both types 
of graduates are eligible for special free schol- 
arships for outstanding work. 


Association with the largest research labo- 
ratory in the radio industry enables RCA 
Institutes to keep up with the latest develop- 
ments. All schools are supplied with the most 
modern equipment ... the instructors are 
men of practical experience. Yet with all these 
advantages which you get, the tuition is no 
higher than other schools. Why not write for 
our latest general catalog, giving full details 
of any course in which you may be interested ? 
The coupon makes it easy. 


A Radio Corporation of America Subsidiary 


y OGD GS GD 6 6S GS 626s 62 62 68 424 
RCA INSTITUTES, INC. | 
Dept. RT-2, 75 Varick St., N.Y. ! 
Please send me your General Cata- 
log. I am checking below the phase of radio in ] 
| which I am interested. 
D Aircaft Radio 
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D Servicing Home En- l 
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| O Disc and Film Record- ment 
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SHORTWAVE 
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London, Ps aris, 
lin. Buenos Aires. 
ether = broadcasting stations 
throughout the world via short waves. 
Your ore ainars receiver cannot tune in 
these he wave stations WORLD- 
WIDE RECEIVER gets 14 to 550 met 
ERO SHORT WAVE CONVERTERS 
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AT LAST! The Perfect Auto Radio ONLY $20.00 
Huilt by pioneers in the anufacturing of Auto Radio. 
We guarantee 1,000 mile ‘radius of reception A mas- 
terpiece of Radio engineering Latest lel 6 Tube 
Aero Pentode Auto Radio. Price of nly $20.00 
Set complete with tubes, batteries, ic speaker, 
untenna equipment and nolse suppressors, $39.50, 


NEW AERO MIDGET 
Latest ae Pent le and Multi-Mu Tubes. 


$16.50 
We guarantee COAST “To COAST RECEPTION 


ing the 





and se@- 





Wonderful tone quality 
lectivity. Full dynamic speaker, 
Full vision dial. Beautiful 
walnut cabinet. > “Tube Set 
$16.50, less tubes Complete 
set of 5 matched tubes $4.50 extra, 


SEND FOR COMPLETE 


CATALOG 
CHAS. HOODWIN COMPANY 


Dept. 0-15 4240 Lincoin Avenue Chicago, Iilinois 





ATTENTION DEALERS AND 
SERVICEMEN 
Write now for our new 1932 Radio catalogue. Every- 
thing listed at lowest possible wholesale prices. 
JOHNSON RADIO MFG. CO. 


Tarrytown Rd. Pleasantville, N. Y. 








——— ATTENTION 


Set Analyzers, Testers, Tube Checkers Re- 
wired—brought up to date for Pentode and 
Variable Mu Tubes, no Adapters. Receivers 
Rewired for Pentode and Variable Mu ‘Tubes. 


RADIO SERVICE SHOP 
132 Rryant St., N. W., Washington, D. C. 
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$5 000 WILL BE PAID TO 
’ ANYONE wHo 
PROVES THAT THIS {IS 
not the actual photo of myself 
showing my super physique 
and how the Ross System has 
increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 inches in a few weeks!! 


No Appliances—No Drugs—No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. Convincing Testimony and Particulars 
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First To-day 
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) The method shown in Fig. 2B, while not 
| as accurate, is satisfactory. A potentiom- 
| eter R is placed across the filament winding 
of the transformer with the A.C. voltmeter 
connected across one side of the transformer 
and to the arm of the potentiometer. The 
\V.T. voltmeter to be calibrated is then con- 
across the A.C. voltmeter at ter- 
By adjusting the position 


nected 
minals 1 and 2. 


| of the potentiometer arm the voltage may 


be varied and the V.T. voltmeter calibrated 
accordingly. ‘The value of the 
potentiometer may be 200, 400 or 1000 ohms, 
the higher value giving the smoother ad- 
justment. After the tube V2 has been cali- 
brated, the instrument may be calibrated on 
using the 


resistance 


radio frequencies, 
given in Fig. 2C. 

A radio frequency oscillator, a pickup coil 
I. in series with coil L1, the 
denser C, and the resistors R and Kl are 
required. ‘The oscillator should be cali- 
brated over the band of frequencies to be 
used in the calibration of the V.T. voltmeter. 
The resistance R should be 49 ohms and 
the resistance Ri, 1 ohm. This will give 
a ratio of 50 to 1. The resonant circuit 
consisting of 1. 1.1, C and the resistors R 
and R1 is now placed in resonance with the 
calibrated oscillator. With an ordinary V.'T. 
voltmeter, or using only the section compris- 
ing V2 as has been described, the 
is measured across terminals 1 and 

Suppose that the current flowing through 
the resonant circuit is 4 milliamperes, then 
the voltage across terminals 1 and 3 will be 
.2-volts. The voltage across the l-ohm re- 
sistor will then be .2-volt divided by the 
ratio which is 50, giving a voltage across 
terminals 2 and 3 (the 1l-ohm resistor) 
O04-volt. 

Thus, the V.T. voltmeter with the ampli- 
fier tube V1 is calibrated over its entire 
scale. The instrument should be calibrated 
at various radio frequencies in order that 
the amplifying characteristics of the am- 
plifier tube will be known. It is important 
that the voltage across terminals 2 and 3 be 
kept constant at .004- or .005-volt during 
this test, by checking the voltage across ter- 
minals 1 and 2 at frequent intervals. While 
the section comprising V2 of this instru- 
ment may be used for this purpose, it will 
be found more convenient to use a separate 
V.T. voltmeter, which may be only a tem- 
porary affair. 


arrangement 


tuning con- 


voltage 


The Voltage Multiplier 
This device is shown in schematic form 
in Fig. 3. It consists of four resistors: one 
900,000-, one 80,000-, and two 10,000-ohm re- 
sistors connected in series to give a total re- 
sistance of one megohm. Taps are brought 
to a multipoint switch as shown. With the 
resistors arranged according to the illus- 
tration, point 1 will have a ratio of 1:1, point 
2 will have a ratio of 10:1, point 3 will have 
| a ratio of 50:1, and point 4 will have a ratio 
of 100:1. Thus, if the input terminals of 
the device are connected to a source of 
voltage between 50 and 100 volts, and the 
| output terminals connected to the V2 > sec- 
tion of the V.T. voltmeter, the voltage in- 
dicated when multiplied by 100 will give 
the correct value. Thus, if the voltage read 
on the meter is .9-volt, 100 times this would 
give 90 volts across the input terminals of 
the multiplier. It must be remembered that 
| the input voltage to the voltmeter tube must 
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not exceed 1.0 volt effective value. If the 
contrel grid of the voltmeter tube becomes 
overloaded, grid currer.t will flow, causing 
a shift from the linear portion of the char- 
acteristic with resultant inaccuracies in thx 
voltmeter reading. 


Placing the Voltmeter in Operation 
and Adjustments 
Before the instrument may be calibrated, 
it is necessary that the voltages of the tubes 
be properly adjusted. The voltages of thy 
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Fig. 3 

A multiplier that facilitates increasing the rangi 
of the voltmeter 100 times. 
tube V2 are first adjusted. The terminals 
BP1, BP2, and BP3, Fig. 1, are first shorted. 
The switch of the bucking battery circuit 
is opened. This is SW4. The plate voltage 
of V2 and the bias voltage (the latter ad- 
justed by the potentiometer R) are adjusted 
so that the current indicated on the micro- 

(Continued on page 495) 


IMPROVING OPERATION 


(Continued from page 476) 


I have wired several of these machines 
and in each case the volume was the 
or greater, than with the type “OLA tubes; 
although the type °31 tube will not hance 
as much power as the “71A, it will giv 
good room-volume. The “B” drain, using 
2-volt tubes, is only one-half as much as 
before. 

(The circuit of the original A.K. “33” 
and “49” is shown on Data Sheet No. 1i, 
which appeared in the May, 1930 issue ot 
Raprio-Crarr.— Tech, Ed.) 


Same, 


SERVICE FORUM 


(Continued from page 476) 


this apparent discrimination has caused some 
comment. The above letter from the Atwate' 
Kent Manufacturing Company should lift 
the veil of secrecy that has surrounded this 
question, for all times.—ditor.) 


BUYING MOTIVES 


EPLORING the prevalent practice o! 
D price-cutting, Harry 'T. Bussman, ot 
the Bussman Mfg. Co., at a conference ot 
radio dealers, buying 
(and stressed the last four as contributing 
to economic which radio 
Service Man and technician should memo- 
rize; for they are the fundamentals of sel! 
ing, regardless of the product, to wit: gun 
of money, gain of utility, satisfaction o! 
caution, satisfaction of pride, gratification 
of pleasure, and gratification of sentiment. 


voiced six motives 


recovery ) every 
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BOOK REVIEW 


MAGNETIC PHENOMENA; by Samuel 
Robinson Williams, Vh.D., D.Se, 230 
pages, cloth bound, 6 x 9 inches, 150 il- 
lustrations and numerous tables. Pub- 
lished by McGraw-Hill Book Co., Inc. 


lhe serious radio experimenter and Service Man 
will find this volume most interesting. 

The operation of every magnetic device, such as 
electric motors, coupling coils, magnetic and dy- 
imic loud-speakers, transformers, choke coils, etc., 
s all dependent on the knowledge that magnets and 
magnetic devices will act in certain unvarying ways 
under given conditions. 

Considered from the viewpoint of the research 
worker, this book is as complete a source of data 
s possible in one small volume. The nature of 
the subject, however, necessitates a complete mathe- 

tical treatment and for this reason, a working 
knowledge of algebra and calculus is needed to 
erive the greatest benefit from it. 

The volume is divided into eight parts, each com- 
assing one phase of the question. 

(he first is called Magneto-Magnetics and deals 
with the elements of magnetic action, both for 
natural and electrical magnets; the second section 
deals with that interesting, and until recently little 
sed, action called Magneto-Striction, or the me- 
chanical change in shape of certain metals when 
placed in a strong field. Next are considered 
Magneto-Acoustics, covering the production of 
sound by magnetization and the effects of sound 
waves on magnetic fields; Magneto-Electrics, the 
development of electric fields and currents by vary- 
ing magnetic forces; Magneto-Thermics, the effect 
f heat on magnetic phenomena and the converse 
effects; Magneto-Optics. the Faraday Effect and 
ther optical changes due to magnetic fields; Cos- 
mical Magnetism, dealing with the earth's magnet- 
ism, and the effects of magnetic action from the Sun 
ud other planets; and finally, Magnetic Theories 
and Experimental Facts, covering a brief history 
f magnetic theories and action, 

It is impossible to explain in greater detail, in 
his small space, the scope of this publication. We 
can however, recommend it as one of the best 
reference books available on this fundamental 


subject. (C.W.P.) 


ME AND LITTLE RADIO NRH (Second 
Edition); by Amando Cespedes Marin: 
272 pages, leather or paper, 6 x 9 inches, 
22 illustrations. Published by Amando 
Cespedes M. Price, $3.50, leather bound; 
in paper, $2.50. 


Do not fail to read this educational, amusing, 
enchanting and entertaining book by the owner of 
744-watt, short-wave radio station NR, or to use 
the official call, TI-4-NRIH, Heredia, Costa Rica, 
South America. Be sure to follow his peregrina- 
tions through the Radioland of his own making 
(conceiving, constructing ana world- 
famous radio station NRII), as ae journeys in the 
company of his friend Mr. Fernamlez, who seems 
to have taking ways. 

In his preface the author states, “I could had 
the book typescript revised by an english literary 
man, but then—half of the work—would be result 
of little importance, for it is amid its queerness 
that you will reap the 
narrations.” 

This thoroughly original and captivating literary 
style prevails throughout the entire book. 

We cannot resist the temptation to quote «just 
three more paragraphs from his book.—the opening 
paragraphs on the initial page of the first chapter 
which is entitled, ““My first listening.” 

“Rack in November 1923, when our dry season 
winds are blowing and on the time 
hody thinks of those persons gone forever to some 
far beyond—an old friend of mine,—the ardent 
fan Mr. Vicente Fernandez, a real amateur listener 
and radio developer in this country, invited me to 
listen to special broadcasting which were 
take place that night. 

“Radio then. were at its beginning down-here, 
and net obstant that I never had heared music ot 
a talk by the air. I went to his home to hear, what 
my own hands had made for Mr. Fernandez,—the 
real voice, out from one five inch diameter coil,— 
hooked up in a regenerative circuit of the first 
radioplans published in ‘Radio News’ by 
Gernsback. 


operating 


sweetness of its lively 


when every- 


going to 


Ilugo 


If you want to live again the experiences of your 
first days in the radio service and sales field, read 
Sr. Cespedes’ confessions under the chapter head- 
ing, “Radio ‘Doctor’ and pusher.” (R.D.W.) 


A VACUUM-TUBE VOLTMETER 


(Continued from page 494) 


ammeter is 10 microamperes. The switch 
SW4 is now closed and the variable resistor 
K3 is adjusted until the current read on 
the microammeter is 2 microamperes. The 
use of the bucking battery arrangement al- 
lows greater sensitivity of the V.T. volt- 
meter with greater accuracy, as it cancels 
out the steady plate-current flow of the tube. 
After this portion of the instrument is ad- 
justed, the amplifier tube is next adjusted. 
rhe only required adjustment here is that 
of the screen-grid voltage which is adjusted 
to a value that will give maximum ampli- 
lication from the tube. The potential will 
naturally be small due to the drop in plate 
\oltage through the resistance Rl. In eali- 
bration and measurement work, it is im- 
portant that the voltmeter be shielded from 
possible strays as otherwise, inaccuracies 
Will result in the work. 
List of Parts 
One Weston model 301, 0 to 200 microam- 
peres, or Jewell microammeter, M1; 
Three GE or Hart and Hegerman power 
switches, SW2, SW3, SW4; 
One GE or H. and H. three point, single- 
throw power-switch, SW1; 
One Pilot type 217 molded bakelite socket, 
V1; 
One UY type wafer socket, V2; 


One Flectrad Supertonatrol, 0 to 500,000 
ohms, R3; 

One Yaxley midget 400-ohm potentiometer, 
R2; 

One Lynch or Accuraohm wire-wound pre- 
cision resistor, 200,000 ohms, RI; 

Three binding posts, BP1, BP2, BP3; 

Two Sprague or Aerovox, l-mf. fixed con- 
densers, C2, C3; 

Three Sprague or Acrovox, l-mf. .1-mf. fixed 
condensers, C1; 

One 12-in. length hollow BX tubing, goose- 
neck; 

One empty “Mennens” 
to shield V1; 

One aluminum panel 


talcum powder can, 


1.-in. thick, 
wide, 12 ins. long for panel; 

One sheet aluminum 1/16-in. thick, 2. ins. 
wide, 614, ins. long, for wafer socket sup- 
port; 

One battery carrier as described; 

One sheet tin container; for cever; 

One type UY 236 tube, V1; 

One type UY 237 tube, V2; 

Six portable 221/,-volt “B” batteries, Bur- 
gess type 4156, B2; 

Two 41/,-volt “C” batteries, B4, B5; 

Two 1,-volt flashlight cells, B1 and B3; 

Four No. 6 dry-cell batteries in metallic 

container for filament supply, B6. 


$1 ,-ins. 
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SUPERLATIVE 
performance 
at the lowest 
possible price! 
This require- 
ment is upper- 
most in the 
The low Crosley mm; 

nn) eg Rigg 
contemplating the purchase of 
radio receivers. And so in accord- 
ance with the Crosley policy of 
providing what the public will 
buy, Crosley has set about to 
meet this demand. 











In doing so, Crosley engineers 
and technicians have left nothing 
undone to give you, the radio 
dealer, and in turn, your cus- 
tomers, the greatest and most 
sensational values that have ever 
been offered in the radio indus- 
try. Consequently, Crosley radio 
receivers are in demand today. 
And they are priced so that the 
radio dealer can operate at a 
profit — TODAY. 


Today’s “‘buyers’ market”’ has 
put its stamp of approval on the 
amazing Crosley models. It has 
professed its satisfaction in terms 
of greater sales. So perfectly does 
Crosley reflect the needs, require- 
ments and taste of the radio- 
buying public that no dealer can 
afford not to handle Crosley. 


The Crosley Radio Corporation 


POWEL CROSLEY, Jr., President 
Home of “the Nation’s Station” —-WLW 
CINCINNATI 


YOU'RE THERE WITH A CROSLEY 
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HOW TO MAKE A MICROPHONE MIXER 


. 


sound projectors blast in order to allow 
people to hear what is going on. The gain 
should first be advanced until the output 
level overrides the noise of the audience, 
who will probably be talking among them- 
selves. As soon as the introductory remarks 
of the orator have begun, the audience will 
usually become quiet and begin to listen. 
The amplifier gain should now he reduced so 
that when the orator is talking in a normal 
tone the people in the rear of the assembly 
can just make out what he is saying. ‘The 
ear is a most remarkable device, in that it 
automatically becomes adjusted to the level 
in sensitivity. Therefore, under the above 
conditions, the amplifier and “mike” will be 
functioning as they should. 

The best quality will be obtained when the 
orator is talking through the “mike” and at 
a distance of no less than 8 in. Of course 
there are no hard and fast rules as the voices 
of different people can either make or break 
a successful speech reénforcement job, but 
in no case should the speaker be allowed to 
shout directly into the “mike” in order to 
make himself heard as this not only defeats 
the whole purpose of the public address 
system, but the quality will invariably be 
extremely poor. 

With the climination of the overloaded 
microphone condition, the second great 
trouble is improper impedance matching be- 


(Continued from page 467) 





tween component parts. As the sound, which 
is changed to electrical energy, is passed 
through transformers, attenuators and asso- 
ciated tubes until it finally reaches the sound 
projectors, its wave form is exceedingly easy 
to distort. It is, in fact, most miraculous 
that after what is done to the applied input, 
one gets even a semblance of it at the out- 
put. However, we usually assume that 
cheap transformers will give us poor quality 
and that the same applies to cheap micro- 
phones, sound projectors and tubes. There- 
fore, with this thought in mind, we purchase 
excellent: transformers, microphones, sound 
projectors, and tubes, but when we decide 
on volume controls we undoubtedly look for 
the cheapest and simplest kind of a poten- 
tiometer without considering the only natural 
result from the use of a potentiometer 
across the winding of a transformer. 
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Fig. 1, left. Potentiometer volume control. 
Fig. 2, center, Modified “H” pad. 
Fig. 3, right. 


Constant impedance “T” pad. 


In Fig. 1 is shown the output of a trans- 
former tied into the input of another circuit 
The output level is varied by means of 
potentiometer. .As the slider is moved down- 
ward, the value of the resistance in parallel 
with the primary of transformer Tl is de- 
creased until at point X there is a 
plete short circuit primary of 
transformer Tl. This transformer may have 
excellent characteristics and may 
designed to match perfectly, the impedance 
of the circuits into which it is working, but 
after we get through changing its impedance 
with the potentiometer, there is little left of 
what was considered good, for with every 
variation of the potentiometer we change the 
impedance. 


CO 


across the 


have been 


Constant-Impedance Attenuators 


A transformer will work efficiently only 
when its primary and secondary impedances 
are matched to the lines from which they 
are worked or being worked. The only con- 
clusion is, therefore, that the attenuators 
must retain and not change the impedance 
balance on liries between which they are in- 
terposed. For this purpose, special circuits 
were arranged to keep the impedance con- 
stant regardless of how the attenuators are 
varied. Such devices are known as 
stant-impedance attenuators,” or “C.I. pads.” 


“con- 
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ROM the table of con- 

tents, it will be seen 
that the book contains 
only such material as is 
constantly needed and can 
be practically applied by 
the man who is doing or 
making things. 

Every formula has been 
selected with a view to its 
usefulness to the experi- 
menter and practical tech- 
nical man, 
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Not only _that.—This 
book is intended to serve 
directly for the use of the 
man who wishes to work 
out desirable preparations 
for practical home manu- 
facture, as a means to 
earning spare-time money. 
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For the PRACTICAL MAN It is well known, in the 


case of innumerable prep- 








arations that have become 
household standbys and 
whose production now runs 
into millions of dollars of 
profit—and if the truth 
were Known, this would be 
found to be the origin of 


CONTENTS 
1. Adhesives: Glues, Cements, 
Gums, Mueilages, Lubricants 
2. Cleansing: Stain Remov- 
ers, Bleaches, Cleaning Fluids 


Metal Craft: Coloring, nearly all such successful 
Oxydizing, Vlating, Repair- enterprises—that the big- 
ing, Welding, Polishes, Al- gest manufacturers, who 
loys, Solders—4. Paints: Col- have built up tremendous 
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money by showing 


Furniture Pol- 
Eradicators, save 


terproofing, 
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Ink Stain Removers; Sym- you how to make in your 
pathetic, Invisible, Hecto- own home at a fraction of 
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Photographic Paper, Blue- made for use in your home 
print Paper-—9. Antitodes for or business. 


Poisons, Remedies for Burns 
and = Scalds, Disinfectants, 
First-Aid in Accidents, Home 
Remedies — Preparation, 
Manipulation, Handling, Mix- 
ing, Emulsifying; Use of Hy- 
drometer, Use of Thermom- 
on Sewer strument for self advance- 
Useful Tables ment. It will serve you 
; a as a money-saver and 3 
money-maker! 


This book has been 
compiled by 8. Gernshack, 
a well-known author of 
practical instructional 
manuals tn various scien- 
tifie fields. You will find 
it a real help and an in- 
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HIS ROOK is intended as a handy fundamental aid for 

“checking up’ and systematizing your knowledge of 
radio, no matter what stage of the art you have thus far 
mastered by study or experience 

It is intended for those who may have had to get their 
first working knowledge of radio through experience in a 
haphazard fashion and now want to get a more solid 
grounding in its principles and theory. 

It is intended for the practical man, the technician who 
wants to get a praetical comprehensive knowledge of the 
principles underlying the HOW and WHY of Radio. 

The book has been prepared with special consideration 
for the young members of the profession; and one of the 
main objects has been to state in plain English the few im- 
portant elementary principles which the authors of most 
books on radio envelop in such a haze of technical mystery 
as to keep their explanations beyond the understanding of 
the ordinary man. 

here is no more mystery about radio in the mind of the 
reader after he has read this book! 

The author, being a former instructor in radio, knows 
how to go about explaining in simple language, the origin 
and nature of radio: he leads his reader through clear de- 
scription and practical analogies, step by step, until he 
understands the working of the most complicated circuit. 

You will find in Mr. Martin’s book a realty intelligible 
discussion of a lot of subjects in radio, for which you 
have never before been able to find an elementary explana- 
tion in such easy-to-grasp and understandable terms. 

Even if you think that you know a very great deal about 
radio, you should get this book, even if only to see in what 
a charmingly easy way Mr. Martin has dealt with a@ diffi- 
cult and abstract subject. 





for the man who wishes to 
acquire a working knowl- 
edge of the 
principles of mathematics 
for his own every-day use. 
To provide a 
treatment, the 
starts from the beginning 
of the subject, explaining 


the first principles of 
arithmetic in simple, 
clearly understandable 


language, and from these, 
takes the reader by easy 
steps through all the rules 
and processes of arithmet- 
ical calculation 


always a good mathema- 
tician, but the art of com- 
putation by figures is easy 
to acquire, if you are 
guided. by some oe who For the Technicianand Craftsman 
knows how to direct your 
way and make it easy. 


this book. Mr. 
mark, who is an instructor 
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complete 
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the Bell Telephone Laboratories have used 
C.1. pads for a long period of time, and in 
the past it was only through this company 
and at great cost that they could be ob- 
tained. With the advent of commercial 
hroadcasting the demand became severe with 
the result that the engineers of the Clarostat 
Mfg. Co. spent considerable time developing 
C.1. pads that could be marketed at reason- 
able prices. 

In general, the two most common types 
of pads in use are known as the modified 
“H” and the “T.”) These are shown in Figs. 
2 and 3, respectively. If the circuits are 
followed out, it will be found that regardless 
of the position of the movable section, both 
input and output values of resistance remain 
constant. 

If now we build an amplifier which will 
supply our load, it is only necessary to have 
the proper mixing equipment for mixing the 
inputs into the system. 


Mixing Equipment 

Usually on a public address job there will 
he records to be played, speeches to be re- 
énforced, possibly solos to be rendered over 
the system and Jocal announcements made. 
‘Thus it is necessary to have an arrangement 
whereby one, two or three “mikes” can be 
handled. 

Possibly, there also might be a large or- 
chestra or band that will have to be picked 
up and transmitted to another location. 
Though a majority of the leading broadcast- 
ing companies find that the best microphone 
set-up, that approximates most closely the 
hearing of a normal person, is obtained 
through the use of only one microphone po- 
sition, nevertheless it is well to plan a sys- 
tem so that more than one microphone po- 
sition can be used when needed. The idea 
heing to place two or three microphones 
throughout the orchestra and adjust the level 
of each separately until the best sound bal- 
ance is obtained. Then the entire level can 
he either raised or lowered as desired by 
a master output attenuator. In this way, 
it is possible to make any instrument or 
group of instruments predominate over the 
others. 

Going further into the design of the mixer, 
it would be fitting to list the features of our 
nuxer: 

1. Constant impedance always, with no 
loss or distortion of the applied input. 

2. Carbon hiss eliminated to a marked de- 
gree by use of large bypass condensers. 
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3. All microphone button currents read by 
means of push buttons. 

4. Only one meter used for al] readings. 

5. Individual on and off switches for each 
“mike,” with a master switch for the entire 
mixer. 

6. Internal amplifier. 

7. All batteries contained in same box. 

With the above factors in mind, refer to 
Fig. 4 wherein is illustrated a simple mixing 
circuit. However, it will be seen that using 
an arrangement of this kind does not give 
constant impedance control. Therefore, let 
us refer to Fig. 5. Here is a parallel ar- 
rangement of constant impedance attenua- 
tors feeding a common source in the input 
transformer to the amplifier. This method 
can be used but will not give as good results 
as that shown in Fig. 6 which is the circuit 
used in our mixer. In Fig. 7 is shown the 
complete circuit, and in Figs. A and B, 
panel and inside views of the mixer. 

Since the mixer is to be used primarily for 
public address work, a volume indicator is 
not essential and therefore. has been omitted. 
However, provision has been made for the 
use of such a device and the VI meter can 
readily be mounted in the upper left hand 
corner of the mixer panel with either a cop- 
per-oxide rectifier or vacuum tube arrange- 
ment fastened directly below on the inside 
of the panel. 


It is possible to still further reduce the 
cost and at the same time incorporate the 
features as outlined before, by using a little 
different arrangement in that the mixing 
transformers may be replaced with resistors. 
The gain will be approximately the same 
as with transformers for the latter have a 
ratio of one to one. The schematic circuit 
is shown in Fig. 8. The condensers are used 
to isolate the direct current in each micro- 
phone circuit from the others. This layout 
is particularly interesting where space is of 
vital concern. 

A word concerning the handling of carbon 
microphones. This type of instrument is 
very fragile; therefore, when using, extreme 
care must be exercised. Through some mis- 
taken conception of the proper method of 
balancing button-currents, many radio men 
actually tap the unbalanced “mike” so hard 
as to cause the carbon granules to sift out 
onto the outside surface of the “mike” dia- 
phragm. As soon as this occurs, the “mike” 
is ruined. It is a much better plan to re- 
gain balance by gently tipping and shaking 
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Fig. 6, left. 
Fig. 8, right. 


condensers as shown above. 


The method used at the New Yorker for mixing the output of three microphones. 


The transformers used in the mixcr of Fig. 6 may be replaced by resistors and 
This is especially desirable where space is at a premium. 
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it. Should this not restore it to normaley, 
then a pencil with an eraser on its end can 
be used to gently tap the circular frame of 
the “mike,” being sure to use only the eraser 
part of the pencil. If it does not respond 
then the that the “mike” 
is packed. In ease do not handle or 
tap the “mike” current on. 


chances are 
any 
with the 


easily, 






































Fig. 4, left. Paralle! connection of potentiometer- 


typa volume controls. 
Fig. 5, right. Parallel connection of modified 
“HH” type volume controls. 


Button current is a subject of consider- 
able controversy as different microphone 
manufacturers specify different amounts of 
current. However, Western Electric (type 
387) “mikes” generally can be relied upon 


to give excellent results in service and per- 
formance when operating at 15 milliamperes 
per button. 
as the possibilities 
greatly 


It is unwise to use much more 
of packing the “mike” 


are enhanced as the current is in- 





creased beyond this figure. 

In regard to the operation of the mixer, 
the button marked “A Volts” is pressed 
when reading either filament voltage or the 


“A” voltage at the battery. To read the 
latter, it is only necessary to throw’ the 


filament switch off and advance the filament 
rheostat to its full or maximum on position. 
The plate voltage is read on the opposite 
side by pressing the button marked “B 
Volts.” To read “mike” current, it is only 
necessary to push the buttons correspond- 
ing to the microphone position and read di- 
rectly in milliamperes. The total “mike” 
current through any one “mike” is obtained 
by pushing both current buttons for that 
“mike.” In practice, the master current 
switch is turned on with the filament switch. 
The filament rheostat is then adjusted until 
the voltage as read on the meter is exactly 
2 volts. Button currents on each “mike” are 
then read and adjustments made until each 
button has approximately 15 
flowing through it. 
“mike” 


milliamperes 
The readings on each 
should be adjusted so that differences 


between the button currents on any one 
“mike” are no greater than about 5 to 8 mil- 
liamperes. Each “mike” has its own at- 


tenuator and current switch so that it may 
be thrown completely in or out of the circuit 
or have its energy output raised or lowered 
without in the least way affecting the op- 
eration of the rest of the mixer. 
(Continued on page 506) 
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Short-Checkers 


(Continued from page 475) 


It is considered best, however, to use a 
series condenser as then there is no 
except for the first few, cycles of A.C. sup- 
ply after the tube is placed in the socket 
This shows as a brief flash of the 
lamp as the condenser charges and, if the 
condenser is high grade and does not leak, 
no more current is allowed to flow. This 
is especially convenient in checking cathode 
to heater leakage because if the neon lamp 
were allowed to glow on one electrode, this 
leakage would be “washed out,” or obscured, 
Some care is necessary in de- 
ciding when a cathode to heater leakage is 
excessive. In the writer's experience, some 
makes of tubes are much worse than others 
in this respect. It may be of assistance to 
know that the type of neon lamp specified 
will glow at full brilliancy with approxi 
mately five milliamperes of current flowing 
and if the neon lamp should glow with more 
than a very slight or faint degree of bril- 
liancy, the tube should be considered as 
either “leaky” or and if the neon 
lamp glows with anything approaching full 
brilliancy, the tube should be 
shorted. 

Reference has been made, in the discus- 
sion of Figs. 1 and 2, to the specified type 
of neon lamp and to the series condenser, 
and if the tube is tested “hot” using A.C 
supply, the same rules apply as above. It 
is a good idea, in using any short-checking 
device, to tap the tube several times dur 
ing the process of checking in order to bet- 
ter detect intermittent shorts. 

As stated before, the circuit of Fig. 2 
can be adapted to either 110 volts A.C, o 
D.C. If using A.C., use the type of neo 
lamp specified above, but if using D.C., it 


glow, 


neon 


as it were. 


inci ” 
assy 


considered 


will be necessary to use a type of neon 
lamp responsive to D.C., such as G10—1 
watt for A.C. or D.C. and in this case, as 


mentioned before in discussing 
is best to check the tube “cold.” 

A peculiarity of the neon circuits shown 
in Figs. 4 and 5 should be mentioned. In 
switching the test circuits from one 
connections to another with filament or 
heater “hot,” a brief flash of the neon lamp 
may take place, but this should be disre 
garded as it is caused only by disconnecting 
a tube element from a portion of the cir- 
cuit which is at one potential and connect 
ing it to a portion of the circuit at a dif 
ferent potential with respect to the previous 
one. 


ogee 
Fig. 2, it 


set ot 


“LET THERE BE LIGHT—” 
ee to a recent — dis 

patch from London, the London Radi 
Show boasted of a light-equipped radio map 
of Europe. It is so designed that when # 
certain station’s broadcast program is being 
received by a radio set, a light shows on 
the map at a point indicated for that par 


ticular station. Every station in Europe 
is said to be represented on this map. 
We have a suspicion that the urge te 


tune in stations and thus make lights pop 
up all over the map of Europe would be 
greater than a desire to listen long to one 





program. 
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How to “Sinc” Disc and Film 


(Continued from page 468) 


tio of 16 frames of film to one record 
revolution. This has: since been adhered to 
. the “home” standard for high-speed 
records. 

It so happens that the projector best 
dapted for home use is one which uses a 
}2-frame sprocket, so that in order to main- 
tuin the prescribed speed ratio, the mechan- 
ical ratio must become two to three instead 
of two to one. 

Starting with the record, we find that if 
we run the film at the standard of 24 frames 
per second, that the record is running at 90 
cvolutions per minute. This is too fast, 
« we have an odd standard to follow. 

It is best to maintain the record speed, 
as the film speed will still be fast enough 
for all practical purposes. Experiments in 
recording have shown that the slightest non- 
vniformity of motion will cause wavers and 
chatters in the sound. We may start then 
with the assumption that the turntable of 
ny recorder must run at constant speed. 
In fact, this must be the case with any re- 
corder if suecess is to be expected. Anyone 
who has experimented with home recording 
will have found this to be true. 

If a recorder of the usual type is avail- 
able, the substitution of a more powerful 
motor will enable you to connect it to the 
projector with a flexible cable. This being 
a physical connection, synchronism is posi- 
tive. This is somewhat inconvenient at times 
as the projector must be disconnected from 
its own driving motor. This necessitates 
constant changing if the projector is to be 
used for both silent and sound projection. 
For this reason, most experimenters prefer 
te maintain independent synchronism by 
means of stroboscopes. 


Theory of Stroboscopes 
It follows that any speed variation which 
securs In maintaining synchronism must be 
on the part of the projector where it will be 
hardly noticeable. 


— 
THE LENGTH A B IS EQUAL TO THE 
CIRCUMFERENCE OF THE DRUM U! 

WHICH THE STROBOSCOPE 'S 
TO BE MOUNTED 





= 
= 


- 

















enoth AB is equal to the circumference of 
tuished stroboscope; CE and GF have the 
same number of divisions. 


Stroboscopes are widely used in profes- 
sional recording and are of great value in 
uniform speed of any rotating member of a 
mechanism. 

Most of the electric current supplied for 
household use in this country is of the alter- 
nating variety. It may alternate 25, 50, or 
60 times per second. If you do not know 
the frequency of the current which you use, 
an inquiry addressed to your electric com- 
pany’s office will secure the information for 


you. 
: 











Laying out the projector stroboscope. 


As a cycle is a complete wave with maxi- 
mum upon both sides of the zero line, any 
incandescent lights supplied from such a 
source will brighten and dim twice as many 
times in a second as the frequency. Thus 
if the frequency is 25 cycles, there will be 
50 brightenings and 50 dimmings of the light 
each second. For 60 cycles, the most com- 
mon frequency, there are 120 bright periods 
each second. In each minute there are 7200 
flashes. 

Now suppose that we have a wheel which 
is turning 7200 times each minute. If half 
of this wheel is black and half is white it 
will appear to stand still if the light from 
an incandescent lamp falls upon it because 
we only see the wheel lighted when the white 
portion is in one spot, say the upper side. 
When the white side of the wheel is upper- 
most the light is bright and we see it, but 
when it is the black side which is uppermost 
we don’t see it because the light is dimmed. 
As long as the speed of the wheel and the 
frequency of alternation are the same the 
wheel seems to stand still. 

It follows then that if we make a dise of 
cardboard and draw lines upon it in such 
a position that each succeeding line will be 
in the exact place occupied by the preced- 
ing one at the instant of the bright flash, 
we can make the lines appear to stand still. 
Since any one line pattern will stand still at 
just one speed, an effective speed indicator 
is found in such a device. Moreover, if the 
speed is slightly faster than it should be 
the lines will revolve forward slowly, and 
vice versa. Thus by the direction and speed 
of the apparent motion of the lines we have 
an indication of whether the speed is high 
or low and to what extent. 


The Turntable Stroboscope 
The first thing to do then is to make such 
a device which will indicate the proper speed 
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of the record. To do this, draw a circle 
upon a sheet of paper and with a protractor 
Jay off the circumference into 90 segments 
of four degrees each as shown in Fig. <A. 
When this is done, draw a heavy ink line 
along the side of each segment which is half 
as wide as the segment itself. When this 
is done, you should have the circle divided 
into 90 black lines spaced by 90 white lines 
of equal width. Place this card upon the 
turntable, a hole having been punched in its 
center to pass over the post of the turn- 
table. This is indicated in Fig. B. Adjust 
the speed of the table until gray lines are 
seen to stand still upon the surface of the 
card. When this is done the table is turning 
at 80 revolutions per second. 

How is it possible to know this? There 
are 7200 light alternations per minute. The 
table is to turn 80 revolutions per minute. 
Divide 7200 by 80 and the result is 90, the 
required number of segments. Remember 
tor each black segment there must be a di- 
viding white one. 

Take the reading while cutting a record 
as the table usually moves more slowly when 
cutting a record than at other times. 


The Projector Stroboscope 


And now for the projector. The projector 
sprocket revolves three times while the turn- 
table revolves twice. Therefore, the sprocket 
makes 120 revolutions per minute. If we 
divide 7200 by 120, the result is 60. There- 
fore, for the projector we must have a stro- 
hoscope of 60 black lines. 

However, because the sprocket shaft is re- 
volving directly in front of us, we must 
alter the shape of the stroboscope or we 
would be looking directly at the edge of it. 

The cover of a round cardboard carton 
serves as the foundation for this strobo- 
scope. The first step is to find the exact 
center. Around this we draw a circle whose 
diameter is the same as that of the round 
thumb nut upon the left end of the projec- 
tor shaft. After the circle is drawn it is 
divided equally by four diameters, pie 
fashion. A sharp knife is used to cut these 
diameters and the pointed flaps pushed in- 
ward as shown in Fig. C. If the lid is now 
pushed upon the projector nut the tabs will 
hold it securely in place. Run the pro- 
jector to see that the cover revolves truly 
upon the shaft. 

With «a flexible tape, or a piece of paper, 
measure the exact circumference of this car- 
ton lid. This is the length of the strobo- 
scope belt, which must be exact. Let us say 
that this length is 6 7/16 ins. How are you 
going to divide this into 60 exactly similar 
bands? 

In the center of a piece of paper, draw 
a line of just this exact length. Parallel to 
it and at the top of the paper draw another 
line. Divide the upper line into sixty equal 
parts. By using an engineer's scale of 144 
parts to the foot, the upper line will be 
just five inches long. Draw a line from 
the end of the upper line and touching the 
end of the center line, and extending oblique- 
ly downward, Now select a larger unit, 
such as the 96 to the foot and find a point 
where 60 of these divisions exactly fill the 
distance from the left of the paper to the 
oblique line. Draw a third line and divide 
the lower line into 60 equal divisions. 
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You now have three lines, the upper one 
shorter than the center one and the lower 
one longer. Both upper and lower are di- 
vided into sixty equal parts, and the ends 
of all three may be joined by a. straight 
line. Now draw lines between the corre- 
sponding divisions of the upper and lower 
lines. Where these lines cut the central line 
will divide it into sixty equal divisions. In 
this way a line of any odd length may be 
divided into any desired number of equal 
divisions. Fig. 1 shows this method of mak- 
ing a sixty division stroboscope. 

When the line has been divided, draw a 
line parallel to it and about a half-inch dis- 
tant. Between these draw the sixty divisions 
by drawing parallel lines at each marked di- 
vision. Finally, use a broad pen and fill half 
of each segment with ink. The result will 
appear like the accompanying drawing. Cut 
out the stroboscope belt and discard the rest 
of the paper. 

Lay the carton lid upon the table and 
paste the belt around its edge as depicted in 
Fig. D. If the work has been carefully done, 
the belt will just fit and the joint come ex- 
actly between the white and black end seg- 
ments. Place the drum stroboscope which 
you have just completed upon the projector 
and you have a speed indicator of the ut- 
most delicacy, shown in Fig. D. 


Adjusting the Speed 

As the speed control of most amateur 
projectors is merely a rheostat of the wire- 
wound variety, it is advisable to substitute 
a more sensitive carbon rheostat of the table- 
mount type. This gives you a_ smoother 
and more delicate control of the speed. 

Now thread the projector with film and 
see if you can hold it to a speed where the 
stroboscope lines remain fairly steady. 

So delicate is the indication that the lines 
will be seen to swing forward slowly, then 
backward and so forth, but no control is 
exerted until the lines are seen to sweep 
forward or backward continuously. Even 
then, after waiting for this definite move- 
ment there will still be time to correct it be- 
fore an error of more than two or three 
frames has been accumulated. Upon the 
reverse, or correction, this error will be com- 
pensated. 

STATISTICS 
ECENT U. S. census figures indicate 
that there are approximately 14 million 
radio sets in operation in the United States; 
and that nearly one-half the population of 
the country, or 50 million people, can be 
classed as “listening public.” 

The figures which concern a large city 
are of particular interest. New York City, 
for instance, boasts that of its 1.7 million 
families, approximately 1 million are radio 
set owners; 70% of these sets are elec 
trically operated. Incidentally, of the 3. 
million families in New York State, 1.8 mil- 
lion have radio sets. It is interesting t? 
note that city and state figures closely agree 
as to the proportion of “listening public,” 
with city interest in radio taking a bit the 
edge over that of the rural-ites. 

It is estimated that in New York, Pennsy!- 
vania and Illinois are to be found one- 
fourth of all the radio sets in the country: 
and more than one-third of the listening 
public. 
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CRAFTSMAN’S PAGE 


(Continued from paye 469) 


The significance of this is that we can 
have a perfect acoustic response up to any 
frequency limit, say 5,000 cycles, and then 
choose a value just slightly higher than this, 
sav 51, 
tion of stations. This has, so far, been con- 
sidered an impossibility, and, in fact, it 
has been considered that for a 5-ke. acoustie 
response, it is necessary to separate stations 
by 10 ke. We have thus introduced the 
conditions which allow for more stations 
being employed simultaneously without mu- 
tual interference. 

2. Frequency Modulation of the Stenode. 
Mr. Fitch raises the question as to whether 
a “Stenode” would operate for a purely 
frequency-modulated station. I am glad he 
has brought this forward, for it gives me 
an opportunity to refer to the processes by 
which I arrived at the “Stenode.” 

I saw, with apprehension, the approach- 
ing saturation of the ether, and set myself 
the problem of trying to avoid such a catas- 
trophe. My first idea was to employ a fre- 
quency modulator device wherein the maxi- 
mum frequency modulation would not ex- 
ceed 10 or 20 cycles. It was easy to visualize 
the transmission apparatus for this pur- 
pose but not so easy to conceive a method 
of reception which would show a change of 
response for a few cycles of change of fre- 


or 6 ke., as the frequency separa- 


quency. Former work which I had done 
with Cady’s Quartz Resonators came to my 
assistance, and I determined to investigate 
the possibilities of using quartz crystals for 
such reception. I* was immediately faced 
with an apparent stumbling block, that the 


enormous selectivity of a quartz crystal 


would cut off all the side bands, and there | 


was no doubt that frequency-modulated 
waves had side bands as well as amplitude- 
modulated waves. I refused to let this stop 
me, and owing to the connection between 
telegraphic signals and telephone modula- 
tions, I really began to study modulation 
problems from first principles, resulting in 
the discovery of at least two methods of 
using quartz crystals for receiving modulated 
waves—one of them being now well known 
as the “Stenode.” Having started out to 
search for a receiver for frequency-modu- 
lated waves, I soon appreciated that my 
results would apply just as well to the 
ordinary amplitude-modulated waves, and 
thus for the time I left frequency modula- 
tion alone, although there is no doubt that 
still further new results await us when this 
subject is fully investigated. At the time 
of my first public announcement of the 
“Stenode,” I had these possibilities very 
well in mind. 
James Ropinson. 


OPERATING NOTES 


(Continued from page 477) 


motor commutator with very fine sandpaper. 
These observations are the result of actual 
service and no trouble has been mentioned 
that has been found to happen only once. 

Replacement procedure and explanation 
has not been attempted, for every Service 
Man can secure a copy of a manual de- 
scribing fully the parts and operation and 
replacement of the mechanism. 


Sonora Model “A44” 


Recently, a model “A44," the 
schematic diagram of which appears in Fig. 
1, caused a bit of annoyance. Upon the 
first service call, all the ‘27 tubes were 
found weak. The set appeared in all other 
respects to be in good order. A new set 
of tubes was placed into the set and it 
functioned as well as ever. About two weeks 
later, the same complaint of weak reception 
was received. Another call disclosed all the 
‘27 tuhes weak. The second Service Man 
did not know of the first report and sug- 
gested replacement of all the ‘27 tubes. 
This set uses six of these tubes. Upon being 
informed that the tubes were purchased 
only two weeks previously, a check was made 
on the receiver. 

The filament voltage was correct but the 
Voltage impressed upon the plate of the 
27 No doubt, this 


Sonora 


=(S was about 350 volts. 
excessive voltage paralyzed the tubes. Even 
the detector tube which had about 225 volts 
on the plate was very weak and _ barely 
drew any plate current. The Service Man 
immediately checked a schematic circuit of 
the receiver to ascertain which portion of 
the set would be most likely at fault. 


A glance at a diagram will disclose a re- 
sistor which acts as a bleeder and cuts the 
high voltage down to 135 volts for the 
R.F. and A.F. amplifier °27 tubes. This 
resistor should have had a resistance of 
14,500 ohms but upon test showed a resist- 
ance of 25,000 ohms. Replacement was made 
with a 50-watt 15,000-ohm unit and the 
proper voltage was obtained. The 
were replaced for the customer 
charge and the job was done. 


tubes 
without 


Kolster Models “K20,” “K21,” “K22,” 
“K24,” etc. 


In the repair of Kolster “K20,” “K21,” 
“K22,” “K24,” etc, receivers, it is most 
important that grid suppressors of the same 
size be substituted for those that have burnt 
out. Failure to do this, especially when the 
replacement is of a lower value than the 
original resistor, will throw the set out of 
balance. 
of the grid suppressors should be increased. 
Too great a value will impair the sensitivity 
of the receiver and should be guarded 
against. The location of the grid suppres- 
sors is shown in Fig. 2. 


Fada Model “43” 


On several Fada “43” receivers, the con- 
dition of undue oscillation and distortion 
was reported. Analyzer socket tests showed 
no abnormal condition, so a series of tests 
yas carried on to determine in what part 
of the circuit lay the cause for this com- 
plaint. As the oscillation generally ran hand 
in hand with distortion in these sets, it was 

(Continued on page 502) 
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You want to earn more money—You want to 
be sure of steady employment—You want to be 
certain of your future—Here then is the 
opportunity you have waited for. 








GET STARTED NOW—LEARN 

Here is a blazing message 
to real, red-blooded he-men. 

“Broadcasting stations use 
engineers, operators and 
maintenance men, and pay 
$40 to $100 a week and 
up. Manufacturers, jobbers TELEVISION 
and dealers employ thous- 
ands of men as engineers, TALKING PICTURES 
foremen, inspectors, testers, 
service men, salesmen and SOUND SYSTEM 
managers, and pay $40 to PHOTO CELL WORK 
$150 and $200 a_ week. 

Sound picture concerns and 
public address systems use AT HOME — and get 
engineers, installation and into the world's fastest 
maintenance experts, ete. bs 
and pay $40 to $200 a week growing and best pay- 
and up. Manufacturers of * 
photo-electric cell equipment ing Industry 
(Radio’s electric eye) use 
designers, adaption engineers, installation men and sales- 
men, at $40 to $200 a week and up. Steamship companies 
employ hundreds of Radio operators, give world-wide 
, at salaries of $85 to $200 a month and all expenses.”’ 
then, should you slave away at $20 or $25 or $30 
on a back-breaking no-future job, when Radic 
offers such wonderful opportunities for good pay and 
advancement ? 

Never before has such a chance been available to the 
average working man It’s an opportunity that is open to 
every normal, embitious man-—regardiess of age, schooling 
or experience, who is willing to spend 30 minutes a day 
or more, for a few months, in learning the theory and 
practical application of all Radio devices. 
fou will be taught at home, under the actual super- 


vision of a group of Radio executives and engineers, with 
a course of practical and up-to-date training, endorsed by 
sixteen of the largest anc most progressive Radio manu- 
facturers, among whom are—Brunswieck, Crosley, Fada, 
Philco, Majestic, Stromberg-Carison and Zenith. 

Where only hundreds of men were employed in Radio a 
few years ago thousands are employed today Where only 
a hundred jobs paid $50 to $75 a week a few years ago 
there are thousands of such jobs today, and there will be 
thousands more for trained men in the next few year 

If you are intergsted in bettering your position—if you 
want to get out of a small-pay, no-future job, into good 
pay, big-future work—fill in the coupon below and mail 
it at once, as men are being enrolled for this training 
now. There will be no obligation, And it will certainly 
pay you to investigate. 
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RADIO AND TELEVISION INSTITUTE, 
Dept. 62, 2130 Lawrence Ave., Chicago. 


.-Please send me a copy of your Opportunity Book and 
full particulars of your plan for helping men into good 
pay positions in the Radio field. 



























Every Manufacturer, Dealer, 
Distributor, Serviceman 
should have on file the 


New, 1932 Edition of the 


CLAROSTAT 
CONTROL HANDBOOK and CATALOG 


containing complete specifications on Claro- 
stat Variable Resistors, Volume Controls, 
Tone Controls, and Voltage Controls to- 
gether with complete information on their 
use in experimental, service and replacement 
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Write Dept. R.C. for Your Copy 
CLAROSTAT MFG. CO., Inc. 


285 N. 6th Street Brooklyn, N. Y. 
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ANALYZERS FE 


How to Use Them 


with full instructions and descriptions of 
set analyzers, tube checkers, oscill- 


. $44 4° 4°4°94°9°4° 4798 88 WDA 





and Useful Book 
for Service Men— 


ERE is the latest book, and one of the most 
important which we have ever issued. It fills a 
long-recognized want for there is not a Service 


Man or a radiotrician who has not an immediate use 
for this welcome book. 


It is the first book that explains COMPLETELY the 
operation of analyzers, tube checkers, Oscillators. etc., 
from a thoroughly practical standpoint The book is 
intended for Service Men of all classes, whether junior 
grade or expert Everyone will find a_ tremendous 
amount of live ‘‘meat’’ in its pages. Nothing has been 
left to your own ingenuity; everything is complete. 

The contents: 


CHAPTER 1: Introduction; 
The Problems of the Service Man 
General Description of Modern Receivers 
The Need for a Radio Set Analyzer 
What to Expect from an Analyzer 


CHAPTER 2: The Analyzer; 
The Fundamental Requirements of an Analyzer 
The Switches or Push Buttons 
The Ammeter 
Multiscale Ammeters 
The Shunt and Its Calibration 
The D.C. Voltmeter 
The Multiscale D.©, Voltmeter 
The Multiplier and Its Calibration 
The A.C. Voltmeter 
The Design of a Simple Analyzer 


CHAPTER 3: Trouble Shooting with the Analyzer; 
Classification of Trouble— 
(1) External to the receiver 
(2) In the receiver proper 
(a) Mechanical troubles 
(b) Electrical trceubles 
Detailed Analysis of Electrical Troubles— 
(1) Tube Testing 
(2) Localizing trouble 
(a) By past experience 
(b) By actual test of circuit 
(3) Interpretation of analyzer readings 
(4) Tube charts (use of) 
(5) Circuit diagrams (use of) 
(6) Testing the power unit 
(7) The use of the analyzer in testing individual units 
Additional Features and Uses of the Analyzer— 
(1) As a modulated R.F. oscillator 
(2) As a means of lining up R.E. and LF. amplifiers 
(3) As an output meter 
Care and Maintenance of Analyzers 
Conclusion and Brief Summary 


CHAPTER 4 
Detailed descriptions, photographs, and circuit diagrams 
of commercial set analyzers. 
interested in radio service work, you The 
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information available to the radio 
servicing profession. 


We know that, if you are at all 


NEMO .ccccccccccccccccccccccccccccecessooseoswe 


AGETOSS 20.0005 cevcccccccccesccsscesessessosese 


City and State. .cccccccccccccccccccccescccccoces 








RADIO-CRAFT 


A SELF-POWERED 


February, 1932 


S-W CONVERTER 


(Continued from page 480) 


The converter is housed in a wooden cabi- 
net of the mantel-clock type. The outside 
dimensions of the cabinet are 1034 ins. high, 
8%, ins. deep and 121, ns. long. 


Operating the Converter 

There are four controls on the panel. The 
main tuning dial is in the center, on the left 
is the modulator tuning knob for fine adjust- 
ments and on the right is the knob con- 
trolling the D.P.D.T. switch. The power- 
supply switch is located under the main tun- 
ing dial. 

To operate the converter, the aerial is dis- 
connected from the broadcast receiver and 
connected to the aerial post of the con- 
verter. The output terminal of the con- 
verter is then connected to the aerial post of 
the receiver and a connection is made from 
the ground terminal of the converter to the 
ground of the receiver. Both the converter 
and the receiver are turned on and _ the 
switch on the right hand side of the con- 
verter is turned clockwise to connect the 
converter into the circuit. The broadcast 
receiver is tuned to 1000 ke. and the volume 
control of the receiver turned up. The main 
dial of the converter is then tuned until 
carrier is picked up and then the auxiliary 
knob on the left hand side of the panel is 
adjusted for greatest volume. The volume 


control of the receiver is then used to level 
off the volume of the signal. 

All values of parts used in the construc- 
tion are marked on the diagram of connec- 
tions. No difficulty should be experienced in 
making this converter function as the design 
has been reduced to the simplest form pos- 
sible. 

















Under-view of the very compact converter. 


This converter has been placed on_ the 
market by the Radio Service 


Co. 


Laboratories 
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OPERATING NOTES 


(Continued from page 501) 


conceded that the reason for the former 
complaint was the same as for the latter. 
This is fairly obvious. 

A magnetic pickup was coupled to the 
grid of the first audio 227 and record repro- 
duction attempted, which proved to be free 
from any distortion. The same pickup was 
coupled to the detector 224 and again the 
amplifier used to reproduce the record. 
Here, however, noticeable distortion —re- 
sulted. The detector circuit was checked 
and after close inspection, it was found 


that the gray carbon resistor connected from 
screen to chassis was not 125,000 ohms as 
listed on the circuit schematic, shown in 
Fig. 3, but was close to 14 meg. When 
substitution was made with the proper size, 
proper reception and reproduction was had. 

Rather peculiar about the whole affair 
was that detector screen-voltage was not de- 
creased any noticeable amount when the 
lower value resistor was put in. However, 
lack of the proper resistor resulted in gen- 
eral detector unbalance. 
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PUSH-PUSH RECEIVERS 


(Continued from page 470) 


34 ma. for the “B” supply. We can there- 
fore see that whereas we can obtain quite 
a kick from the two °33 pentodes in push- 
pull, the plate current and filament drain 
wake them impractical for use. 
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PUSH-PUSH CHARACTER'STIC 
| *37 TUBE 
Ep= 100 


Eg=-6 
Rp = 1500 OHMS 


PLATE CURRENT 
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Fig. 1, above. Characteristics of the °37, 
Fig. 3, below. 


The °30 tube’s characteristics. 


In Fig. 3, we have the curves for the ‘30 
tubes in the push-push arrangement—where 
itcan be clearly seen that the power output 
available from these tiny general purpose 
tubes is 1000 milliwatts when operated in 
this connection. Furthermore, it should be 
noted that the average plate current drawn 
will be of the order of 14 ma. for the two 
tubes, but because of the fact that the sig- 
nil is not always at its peak power the 
current drain during operation will not ex- 


ceed an average of 7 or 8 milliamperes for 
the two tubes. This is not only easy on 
the “B” batteries but we have achieved our 
power output with the small tube of the 
line which permits our drawing but .36-amp. 
for the six-tube receiver, shown in Fig. 4. 
This is well within the limits of the air- 
cell battery. The plate voltage demands 
total 157.5 volts and a negative biasing po- 
tential of 15 volts. 

Here again it is not necessary for us to 
employ a special transformer in order to 
improve the possibilities; for a transformer 
devised for operation with the °45 tube will 
“stand the gaff.” In view of the much 
higher efficiency obtainable where truly effi- 
cient matching is available, it is to be hoped 
that manufacturers will shortly supply in- 
put and output transformers truly suited 
to the requirements of the push-push ampli- 
fier. 

In closing, one comment seems in order 
as many have asked why greater power out- 
put could not be obtained with the "45— 


"47—T1A, ete. if used in the push-push | 


connection. The difficulty lies in the fact 


that these tubes do not operate in a satis- | 


factory manner in the positive grid range 
into which push-push operation swings the 
tubes. 

The writer has some faith in the possi- 
bilities of the pentode when thus operated 
but as yet has not been able to evolve the 
special circuit arrangements necessary to 
undistorted operation of the pentode tubes 
in the push-push arrangement. He feels not 
overly optimistic in saying that within a 
short time the data on such operation will 
he forthcoming. 

The present difficulty with the low-imped- 
ance power tubes—such as the ’71A and the 
*45—lies in the fact that the grid current 
drawn is so great that unless the input 


transformer feeding the push-push stage is | 


of exceedingly low ratio, the grid resistance 
will be reflected into the plate circuit of the 
preceding stage—playing “hob” with the 
quality. 


RADIO-CRAFT KINKS 


A RESISTANCE CALCULATOR 


(Continued from page 482) 


To make a measurement, proceed as fol- 
lows; referring again to Fig. 2, the unknown 
resistance is connected to the terminals at 3 
and 4. There is no need for haste in taking 
the readings as the current used will have 
ho effect whatever upon the voltage. Assum- 
ing that the resistance is not known, have the 
witch at the left open thus cutting the 
~00-ohm resistance into the circuit. Move 
‘he arm P to the right as far as possible, 
Gus decreasing the voltage to a minimum. 
Plug into the 110-volt lighting circuit. Next 
ove the voltage adjustment to the left until 
the voltmeter indicates 10 volts. If the read- 
ing on the milliammeter is low, close the 
‘witch and forget about the 2500 ohms. The 
most accurate conclusions are arrived at 
when using that part of the curve between 
2 and 5 ma. Therefore, should the meter 
show less than 2 ma., move the voltage up 
until it comes within these limits. 


Assume that it requires a potential of, 
say, 40 volts to produce the desired current 
flow, and again for purpose of explanation, 
assume that this current is 3 ma. Following 
the vertical 3-ma. line to the point where it 
intersects the curve, and looking left along 


the horizontal line also intersected at this | 


point, it is found that the resistance value 
lies between 3000 and 4000 ohms. And as 
each horizontal line represents 100 ohms, the 
exact value is 3,330. This would be true if 
the voltage used was 10; however, as 40 
volts were used simply multiply the result 
by 4, giving 13,320 ohms as the resistance. 

In this manner, one curve is used for any 
multiple of 10 volts by simply multiplying 
the result by the multiple used. Using 50 
volts, multiply by 5; or using 90 volts, multi- 
ply by 9. Any value can be measured with 
10 volts between 1000 and 10,000 ohms and 
taken directly from the curve. 
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And NOW 


HE greatest book of its kind ever published. 

HOW TO BUILD AND OPERATE SHORT 

WAVE RECEIVERS is the largest and most 
up-to-date book on the subject ever put between twe 
covers. 


The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 


Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 
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The book comes with a heavy colored cover, and 
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AUTOMATIC A.C.-D.C. OPERATION 


(Continued from page 471) 


of the connection in order that the plate 
current will not seriously modulate the fila- 
ment current and cause an appreciable hum 
to be heard. A detailed diagram of the 
method used in connecting the filaments is 
shown in Fig. 2. It is seen that the plate 
current returns to the “B” minus through 
the center of each series-connection of tubes. 


Construction Details 

Tubes V1 and V2 are type 

V3 is a type "26; V4 and V5, type 28; 
ind V6, type *30. All have A.C. 15-volt, 
35-ampere filaments. Resistors R1 and R2 
have resistances of 300 and 100 ohms, re- 
combined into a 
200 ohms; R4, .5- 
25-ohm variable 


De 


2 Arcturus; 


spectively, but may be 
single 75-ohm unit; R3, 
meg. variable resistor; R5, 


.25-meg.; Ri, 1. meg.; Rs, 


resistor; R6, 
25-meg. 
Tuning coils T1, T2 and T3 must be made 
by the constructor. Kach is wound on a 
tube 114 ins. in diameter; the primary hav- 
ing 50 turns and the secondary, 112. turns. 
Inductances I.1 and 12 are R.F. chokes, 
the writer has used Samson with good re- 
sults. Coils 13 and LA are audio-frequency 
chokes having a value of about 15 henries, 
1.5 are the filter chokes, and may have the 
same value as the A.F. chokes 13 and IA. 
The tuning condensers C1, C2 and C3 are 
variable and have a maximum capacity of 
.00035-mf.; C4 is a fixed condenser of .00025- 
mf.; C5 and C6, fixed condensers of .006- 


mf.; C7, C8 and C9 are filter condensers, 
the first two having a capacity of 2 mf. 
and the last having a capacity of 4 mf.; 
C10 and Cll, R.F. bypass condensers of 
002-mf. each; C12, C13 and Cl4 are audio 
blocking condensers of .5-mf. 


Operating Precautions 
It should be noted that the receiver is 
not grounded, as experience with D.C. sets 
has convinced the writer that direct ground- 
ing is not necessary and provides another 
source for the origination of trouble. When 
used on A.C., one side of the line is al- 
ways grounded and therefore connects di- 
rectly to the filament. 
When operation on D.C. 
should be taken that the 
line is correct 


is desired, care 
polarity of the 


HANDWRITING ON THE WALL 
® is perhaps a forecast,—-that recent ex- 

periments conducted by Captain Eaton 
when he recently flew over Pittsburgh in 
his bombing plane and, by projecting a beam 
of light from special 250-watt, 50 Ib. 
searchlight, 18 ins. in diameter, actuated a 
light-sensitive cell, and, in. turn a_ flare, 
located atop the William Penn Hotel. Per- 
haps future demands of war will call for 
a special corps to scour all areas accessible 
to overhead light beams, for possible photo- 
electric cells wired to caches of remote 
explosives. 
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“CODE WIRING” 


(Continued from page 473) 





asks for a little clear thinking on the sub- 
ject. Yet there is no doubt in the writers’ 
minds that a few more fires caused by “hay- 
wire” radio installations and perhaps the 
life of a child or other person resulting, will 
cause some member of the legislative body 
of this city to introduce a law doing away 
with unlicensed electrical work. 

Human nature being inclined to swing to 
extremes, it is possible that this bill will 
also do away with “junk-shop” radio sets, 
auction radio stcres, the use of second-hand 
material of any kind, and other conditions 
that Cortlandt Street has called into being 
generally. 


The Underwriters’ Viewpoint 


Mr. Corlies agrees with Mr. Whittaker 
and adds: 

“The most casual inspection of the appli- 
cations filled out by students enrolling for 
radio courses in the various schools show 
that few of these are from the electrical in- 
dustry. Many are from classes of life 
where no tools of any kind have ever been 
used. How can we expect them to become 
expert mechanics after three months in night 
school? 

“Radio courses are all right. The thing 
to bear in mind is that any course of school- 
ing can, at best, only be a start in any 
career. Even a college graduate, after four 
years, must start at the bottom of his calling 
and learn to apply, in a practical manner, 
the knowledge he has gained in school. So 
should a radio man, finishing his course and 
embarking upon a field which is a branch of 
the electrical industry, learn the rules which 
the experiences of others before him have 
found necessary to follow. 

“An electrician helper soon learns to re- 
spect amperes and the temperature of the 
electric are. Shocks from voltage on the 
110-volt lines, which seem to be the great 
danger he is facing in the popular imagina- 
tion, really mean very little to him. In a 
very short time, he is placing his fingers 
across the line to test for presence of volt- 
age, rather than dig the test lamp out of 
the bag. But amperes overloading wires 
burn his fingers, melt his screw driver to 
slag in a short circuit, singe the hair off of 
his hand when he closes a large switch with 
his hand; and send him home with a bandag 
over his eyes for two weeks when he sees 
the flash of a 100-ampere fuse blowing out, 
as he grounds a live service leg. 

“Thus the presence of a potential Mrs 
O’Leary’s cow in every pair of wires con- 
nected to the street service is early recog- 
nized by him, and he will agree with the 
Underwriters in asking that all live wires 
be protected from mechanical or other in- 
jury. 

“I wish to add a few words to Mr. Whit 
taker’s statements about tacked cord about 
baseboards and up walls. Children at play, 
a dog nibbling, a cat sharpening her claws, 
a sharp-edged object falling across the wires. 
any other of dozens of causes may produce 
a flash that will ignite the insulation and 
start a fire. If this occurs while there is 
a person around with the wit to immediately 

(Continued on page 506) 
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Super-Heterodyne 10 to 200 
Meters and 200 to 550 Met- 
ers Variable Mu Pentode 
Push-Pull 10 Tube A.C. Set. 





Automatic Wave Band Switch! 

Two chassis construction, 11% i long, 
9% in. deep, 8% tall, and, in. 
» 9% in. tall. Requires 


aoa, | 
in all: 3-°35, 


“Linear Power Detector. 
POW PACK! Fully 
shriveled p mm POLY- 
ARTS USED. TONE CONTROL! t 
LF - < ‘ONTAINED ANTEN? PHO- 
)-RADIO SWITCH! TR: AVELING 
Spot LIGHT VERNIER DIAL—a hun- 
dred other features! Instructive detailed 
blue-prints—instructions included. 


39.75 





Giant 
—_ 
M 





SESS 





Semi-Assembled 
Factory Wired - $51.95 
Jensen “Concert” 11% Inch D.C. 


Dynamic Speaker $7.95 


250 Loftin-White 
Direct Coupled Amplifiers 








Beautiful 


modern chassis 
Equipped with TONE CONTROL—VOL 
ME 


construction. 


CONTROL PHONO-RADIO 
SWITC H — TWIN JACKS, for Input, 
Phono Pick-Up and Additional Dynamic 
Speakers (A.C.). Requires 2500 ohm 
field D.C. Speaker — Amplifier furnishes 
field current excitation. Gives TREMEN 
DOUS-I NDISTORTE D VOLUME. 13's 
in. long, 9% in. wde, 8% in. tall. 


Requires 1-’24, 1-’50, 1-’81 
$19.75 
Factory Wired $26.75 


Jensen Matched " Concert’ "Alte In. 
Diameter Dynamic Speaker $8.95 


Semi-A bled 








All properly cen 
ter-tapped. BRAND 
NEW FULLY 
GUARANTEED! 

171A MODEL 

Furnishes 550 
Volts A.C. High; 
2-1.5 Volt a 
for up to "26; 
1-2.5 Volt wiandine 
for 1 or 2-'27; 1-5 
Volt winding for 1 
or 2-"71A; 1-5 Volt 
winding for 1-"R0. 


Polymet Power 
Transformers 





245-247 MODEL 
Furnishes 750 Volts (at 100 Mills D.C., 
5) Watts) A.C. High; 1-2.5 Volt wind- 
ing for up to 7-2.5 Volt tubes; 1-2.5 


Volt Winding for 1 or 2-'45 or 
‘831-5 Volt winding for 1-’ 





‘0 $3. 
250 MODEL 


pene hes 1300 Volts (180 Mills D.c 
75 





atts) A.C, High; 1-2.5 Volt wind: 
ang or up to 8- Volt tubes; 1-7.5 
Volt winding for ‘ > 1-7.5 


$6.95 
Phono Needle Test Leads 


Needle con- 


Volt win ling for 3 


















Super-Heterodyne 10 to 200 
Meter Short-Wave Con- 
verter with Rotary Wave- 
Band Selector Switch. 
” NO PLUG-IN 
COILS! Areail- 
able with and 
without Nelf- 
Contained A.C. 
Power Pack. 
One Switch con- 
= trols all the wave 
lengths selection! 
Penton View of X a SUPER 
Interior of A.C. 1'E T ER ODYSE 
Model SHORT - WAVE 
RECEIVER out of ANY BROADCAST 
RECEIVER without changing a_ wire! 
At the same time, you can receive 200 
to 550 meter broadcasts at will at the 
throw of a Switch! GIVES WORLD 
SHORT-WAVE RECEPTION 
Excellent for TELEVISION RECEP- 
TION! Enclosed in a FULLY SHIELD- 
ED METAL CASE of unusual beauty. 
Requires 1-224, 1-227, 1-280 Tubes 


LESS A. C. SUPPLY 


Semi-Assembled ” $17.50 
Factory Wir $24.50 


WITH SELF- “CONTAINED A.C. SUPPLY 


Semi-Assembled —_ - 
$28.50 


Wave-Band 
to 200 





Factory Wired 





Automatic 


(10 


Switching 
Meters) 
Screen - 
Grid 
Pen- 
tode 
Push- 





Phantom 
of Self-Contained A.C, 
Model 


View of Interior 


Receiver. 

A.C. Model requires 1-224, 1-227, 
2-247, 1-280 Tubes. No Plug-In Coils 
required! Furnishes FIELD EXCITA 
TION to a 2500 ohm D.C. DYNAMIC 
SPEAKER. Enclosed in a very attrac- 
tive, FULLY SHIELDED METAL CASE. 

LESS POWER PACK 


Semi-Assembled 19.50 
Factory Wi $24.50 


d 
WITH SELF-CONTAINED AC. PACK 
Semi-Assembled _ $29.50 
on 7: or $36. 50 
“Dc. Dynamic Speaker " $7.95 
Automatic Wave-Band 
Switching Super-Heterodyne 
Short Wave Coil Assembly. 











ONE SWITCH’ PRO- 
VIDES OPTIONAL 8SE- 
LECTION OF 10-20, 20- 
40, 40-80, 80-200 meter 
SHORT-WAVE BANDS 
Requires a 2 gang .00014 
mfd. Variable Condenser 
Very compact: 4-7 /16 in. 
long, 6% in. deep, 45%_ in 
= high. 
Less 2 Gang yy -35 
With 2 Gang .00014 Ham- $10.17 
marlund Variable Condenser 
, 
Jensen “Concert’ 
D.C. Dynamic Speakers 
1% in. Diameter. 







Complete with Voice Coil 
Impedance Match ing 










9 Tube Super-Heterodyne 
“Coast to Coast” Variable 
Mu-Pentode Push-Pull Re- 
ceiver. 

Requires | 





P ! 

All the parts come to you bolted to a 
durable and attractively finished steel 
chassis, measuring 15 in. long, 11% in. 
wide, by 8% in. tall Note also the 
3 Electrolytic Condensers (24 Mfds. 
Total! )—assuring Hum-Free Reproduc- 
tion! Exclusive Features: High-shielded 
i-gang <Amsco-De Jur Oscillator Track- 
ing Section Condenser, Traveling Spot 
Light Vernier Tuning Dial, Three 175 
K.C. Shielded LF. nits, Band Pass 
R.F. Transformer, Twin Jacks for Phono 
Pick-up (or Microphone), and additional 
Dynamic (A.C.) Speaker (or up to 100 
Magnetics or Television Lamp), Shielded 
KR. F. Tubes, Volume Control, Tone Con 
trol, A.C. Line Switch, Phono Pick-up, 
Radio Switch, Socket Provision for Con- 


nections of 5-Prong 
Furnishes FIELD 
2500 ohm D.C. 


Speaker Plug 

EXCITATION for a 

DYNAMIC SPEAKER. 

_ $34.50 
$44.50 


$11.45 


Super-Heterodyne Screen 
Grid 235 or 224 Coe Kits 


Equipped with 


Semi-Assembled 


Factory Wired 
Matched Jensen ‘‘Concert’’ 
D.C. Dynamic Speaker 





a 






an Amaco-De 
Jur 4 Gang 
00036 mfd, 


Variable Con- 
denser with " 
Oscillator 
“Tracking Sees 
tion” we 
Ideal for home construction of SINGLE 
SPOT — NON SQUEALING — 10 KILO- 
CYCLE TUNED SUPERS” 
tical kit is used in the above de scribed 
““Supers’’. Contains three 175 K.C. I 
Transformers ; Oscillator and 
Coil; 1 Antenna, Band Pass and 
Coils; two 8 mil. R.F. Chokes; 
Gang Condenser; 1 Wiring 
° 
pecial Free 
With every Kit, we include FREE a 
125 page book by John F. Rider entitled 


Servicing Super-Heterodynes 


$12.95 


General Electrical 
chronous Phono. 


This iden- 


Mixing 
KF. 

one 4 

Diagram. 


er 


Complete 





Syn- 
Motor 
Complete with 
a felt lined 
turn - table. 
Turntable re 
volves at the 
exactly pre- 
scribed rate, 
despite any 
voltage varia 


For $3 7 


R.C.A.-Victor-Kellogg 
Recording and High 
Gain Speech Mi- 
crophone 


‘or hand use—t* 
HIG HEST QU 
TAINABLE! 





tions. 


Only 3% in. 
110 volt, 


deep! 
50-60 cycle A.C. 





6 in. long. 
ALITY OB- 


3.95 





Four-in-One Serviceman’s 











8 Tube Variable Mu-Pen- 
tode Push- Pull Kit 


Consists 


T 


- Soster, 1-22 
A.F, 


P 


R.F. 


uti 


Power 





lor 
SE 
included. 
I-X! 


Stages a, 
Pack, 








Variabl 
Linear 
Re sistance 

7 Pentode 
Heavy 


Mi 
Pow 
Coupled 
Push 

Duty 


Tndistorted 


output 
Furnishes fiel 
excitation 


watt.! 


D.C. DYNA 

IC SPEAKER 

Contains EV- 

ERY 1932 IM 

r aed EMENT! 

“has meas 

ure ‘15 in. 

1, 11 in. deep, 7 in. high. SEMI-AS 
MBLED—a self explanatory diagram i 
THE IDEAL RECEIVER FOR 


Less Dynamic Speaker 


Matched 
“Concert’’ 


Speaker 


Jensen 
D.c, 


In 


4.50 


Diameter 


Dynamic 


45 





3 Stage Dual Push-Pull 250 
Mercury Rectifier Operated 
Public Address Amplifier 


akan 





and 1 


Mercury 







Recti- 
fier! 

Undistorted Output: 12.9 Watts (Con 
servative WESTERN ge STAND 
AKDS!) Equipped with a NE CON 
TROL; VOLUME CONTHOL; Pp HONO 
RADIO = Switch; Line Swit 
Phono. Pick-Up or sie ROPHONE JA‘ k: 
Additional Speaker Jack; Provision for 
furnishing any RADIO TUNER with vari 
able “‘B’’ voltages and A.C. filament ‘sup 
ply; 180 mil. Polymet A. C. Transformer: 
furnishes field Rego for up to 5 It 
DYNAMIC SPEAKERS; and a host of 
other vitally Benen es and valuable fea 
tures Handsome black shriveled cha 
—17% in. long, 9 in. wide, 8% in. high 
Semi-Assembled Kit a 


Factory Wired 
Matched 
Jensen ‘‘Concert”’ 
Speaker 


fit) in. 


Diameter 


$52.40 
Dynamic $10.95 





Magnetic Speaker Chassis 


use 
DR 





in 
ESS 
Each 


Ov 


MULT 


Burtex 


ersize 


magnet 
TORT or 


ite 


ter 


ELF-B 
I-SPEAKER Pt IV 


quirement 
me 


clo 


th 


liaphragm 


tungsten teel 


Wi 


sturdy 


INSTALLATIONS 


il 


NOT 
RATTLE 
terrific 


Dis 
1 


volume t 


Over 
steel 
deep 


all dia 
cha 


a 
‘Tdeal for 
AbD 


$2.95 





Polymet Dry Electrolytic 


Condensers 

500 Volt D.C, Peak Rating! 

Offers the . . 
VALU ABLE 
ADVAN- ae = 
TAGES of | 
GREATER — | 
MICKO- FAR- 
AD CAPACI- | 
TY in con a ~ 
siderably dim- ¢— 
inished wer 
—and a 
THIFLING cost! vr Sy any posi 
tion Sold on a 100%, ARANTEE 
BASIS 


One half smaller than the usual type 





; ¥ of Electrolytics, 
tact - Transformer. Neutralizer Compensator Total No. of Cap. of ouR 
insulation” i OHM some and “Tool Kit Cap. Sections Each Section PRICE 
" a Carr. In ds. 
my and For 1-245, or 1-250 $7.95 Oe ee , , om 
na For . aw pocket! Com 6 mfds 1 6 70¢ 
eee Tust, 2- LRM bines the fol 8 mfds. 1 x 76¢ 
any hig Yee . lowing vital 8 infds. 2 4-4 1.48 
MITS lwo resistance coating. PER- tools: % in. and 5/16 in. Nut Wrenches 12 mfds. 2 6-6 i 
ings, c ACCURACY in meter read- Miniature Blade Screw Driver for NEU 16 mfds. 2 &-8 i 
—merely piace phono. needle as desired TRALIZING LL SIZE SCREW | 14 mfds. 2 6-8 1, 
bands wyrrew chuck. Red and_ black DRIVERS. "Every tool is FULLY IN- | 12 mfds. 3 4-4-4 2. 
Per Pair * in. — SULATED from your fingers. $1 25 18 mfds. 3 6-6-6 2 
MO meen wo oe 24 mfds. 3 8-8-8 2 
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This “Conwerter” Makes Extry Broadcast Set A Short Wave Receiver 
— 





On All 
1 arduc 
Newsstands 


4-Color Cover 
9"x12" in Size 
ver 200 Illustrations 


APIDLY increasing each day are the number 

of experiments in the Short Wave field—de- 
velopments which are bringing to this branch of 
radio thousands of new “thrill seekers.” Experi- 
menters, as in the early days of Radio, again have 
the opportunity to bring about stirring new inven- 
tions. Read in SHORT WAVE CRAFT, the 
lLxrperimenter’s Magazine, how you can build your 
wn Short Wave Sets, both transmitters and re- 
ceivers SHORT WAVE CRAFT is exclusively 
a short wave magazine—the kind you have wished 
for so long. 


Interesting Articles in the Current Issue 


Ilow ta Build New “Plugless’” S-W Converter for 
Broadcast Sets 

Inexpensive Phone Transmitters 

Experimenting with Ouasi-Optical Waves, 

Practiéal hints on A.C. operation of S-W Receivers 

Single Side-hank Transmission 

Building a Simple and Inexpensive “Amateur Band” 
Receiver 

Keying with a “Vacuum Contact” Relay 


SPECIAL OFFER COUPON 
SHORT WAVE CRAFT . RC-2 
98 Park Place. New York, N. Y. 

T enclose herewith my remittance of $1.25, (Can- 
ada and foreign $1.50) check or money order pre- 
ferred. for which vou are to enter my subscription 
to SHORT WAVE CRAFT for One ‘ear. also 
send me the last two issues gratis. I understand 
that the regular subscription. rate is $1.50 and this 
offer will be void after January 31, SHORT 
WAVE CRAFT is published every other month. 
NAME 


OOOO R EHO HOHE EEE EHH EEE EEEEEE ESE SE 


ADDRESS 


POUUT OEIC CO CCC ECCS 


CITY... cccccccccccvccecs STATE. cccccccccccce 





RADIO-CRAFT 


“MIKE” MIXERS 


(Continued from page 498) 


Parts Used 
Four Duo-type 300-ohm constant-impedance 
pads (Clarostat) ; 
One Weston 0-50-milliampere meter; 
Three 200-ohm variable resistors; 
Three 25-mf. electrolytic 
densers; 


Acrovox con- 

One 2-mf. Aerovox condenser Type 207; 

One 4-inf. Aerovox condenser (electrolytic) 3 

Three microphone mixing transformers 200- 
ohm input and 200-ohm output; 

One matching transformer 500-ohm input to 
grid of type 230 tube; 

One impedance-matching transformer input 
from plate of type UX 230 to 200-ohm 
output; 

One 20-ohm resistor (variable) ; 

Five “on” and “off” switches; 

One 45-volt “B” battery, Burgess; 

One 41:,-volt “C” battery, Burgess; 

Two No. 6 dry cells, Burgess; 

Six two-way push buttons. 


CODE WIRING 
(Continued from page 504) 


extinguish the fire, little damage will per- 
haps be done, but if not, a four-alarm fire 
may develop. Most of this type of work is 
done in the older types of buildings and 
many of them are of tinder-box construction, 
just waiting for the spark to start a roaring 
furnace. 

“Another practice is the use of 30-ampere 
fuses on branch circuits. Since these are 
wired with No. 14 wire which has an allow- 
able carrying capacity of 15 amperes, a 30- 
ampere fuse does not constitute a proper 
overload protection; 15-ampere fuses blow 
because more than 15 amperes flow through 
them and placing a heavier fuse in the cut- 
out merely overloads the wires and transfers 
the possible point of burn-out to some other 
part of the circuit. Repairs at that point 
will always cost many times the price of 
a fuse. 

“As a final word, I think that radio men 
are compelled to work too fast for good 
work. More time should be allotted to each 
job, and radio set buyers, figuring the enter- 
tainment they will receive from the set and 
the cost to them if they were to buy this 
entertainment at box office prices, should 
not begrudge the money for a decent job. 
If they were to demand and get certificates 
of approval on their radio installation as 
both the law and their insurance policy di- 
rect, the same as they get when they do any 
other wiring, both they and the radio Serv- 
ice Man will be the gainer. We do not 
quarrel with any man’s right to make a liv- 
ing, but when this method of making a liv- 
ing involves possible danger to life and prop- 
erty of himself and others, civilized life de- 
mands that this man be subject to whatever 
rules are found necessary to minimize this 
danger.” 

Fire Departments also have much to say 
about radio Service Men, as have also apart- 
ment house superintendents, chief engineers 
in apartment hotels, master electricians like 
the writers who have also been in the radio 
business since its infancy, and a number of 
others whose lives or businesses are touched 
by the Service Man. 
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WE are announcing an important new departure this month. 
Every month we will show on this page certain STAR * items, 
which are NOT LISTED IN OUR CATALOG. These are all 
specials of which the quantities on hand are not sufficient to cata- 
log them. Once sold out, no more can be had. 


FEBRUARY SPECIALS 


STOP SHOPPING. The lowest prices are right on this page. 


No one undersells us. 
chandise. 
satisfaction on every transaction. 


offers. ORDER NOW, TODAY. 


We meet any price on ANY NEW Mer- 
Order direct from this page and save money. 


100% 
Take advantage of these special 








4 NEW! 
503 ad 
« 300 LITTLE 
GIANT” 
- DYNAMIC 
SPEAKER 
Absolutely the small- 
est dynamic speaker 
that will withstand 
the strain of modern 
output power tubes, 
ever manufactured. 
Suitable for use on midget, portable and 
qutomobile receivers. Measures but 6% In. 
. long over-all, having a 4% in. diaphragm 
“ and weighing but 4 Ibs. The “Little Giant”’ 
1 ‘97 has, uneer test, actually flooded a ten- room 
” 0 apartment with faithfully reproduced music 
1 of virtually original tone quality. Field 
winding has a resistance of 2500 ohms and 
may therefore be energized by using it as @ 
iy filter choke in the power pack, thereby serv- 
mae" double purpose. This last feature 
+ 2 488 “Little Giant’’ excellently suited 


A.C. sets, since it does away 
and thus with consider- 
able weight. Equipped with built-in output 
transformer to work from any standard out- 
put power tube arrangement. Specify the 
power tube or tubes used when ordering. 
Shipping weight 5 Ibs. List Price $6.50. 


No. 1549. LITTLE GIANT DY. . 
WAMIC SPEAKER. . Your Price $2.50 


*RCA VICTOR 11-INCH 
mianayemt SPEAKER 


For 110-20 Volts 

60 Cycle Operation 

A superior, heavy 

duty unit embody - 

ing all the fine 

principles of con- 

struction and 

operation typical 

of all RCA and 

Victor radio 

equipment. De- 

signed especially 

to accommodate 

large theatres, 

halls, armories 

and outdoor stad- 

iums Includes a completely shiekied, 

heavy duty power transformer feeding a type 

280 full wave rectifier which energizes the 

fied coil with smooth, unfailing current. In 

addition this current is thoroughly filtered 

by an 8 mfd. electrolytic condenser which 

completely reduces hum to an absolute mini- 

mum. A special high quality output trans- 

former, to operate out of any standard ar- 

rangement of power tubes, is furnished with 

each unit (specify the type of power tube or 

tubes employed when ordering) Both 

speaker and electric cords and plugs are 

supplied with speaker as is the °SO recti- 
fying tube, 

The over-all dimensions are 12” high, 12” 
wide and 8” deep. Provided with adequate 
mounting facilities. 

A 9” Corrugated cone insures strength and 
lurability under the most powerful operat- 
ing conditions. Capable of handling a tre- 
mendous amount of volume without distor- 
tion. Designed for 110-20 yolts 50-60 cycles 
Shipping weight—32 Ibs, List Price. $25.00. 
No. SP9056—RCA Victor ® - $ 
namic Speaker, Your Price. - 13.50 


World-Wide Short-Wave Set 
NOT A CONVERTER 


4 Perfect radio (a) NEW 


ri-wave receiver 
for use between 18 
and 200 meters. To 
put into operation, 
onnect antenna, 
sround, 45-yolt “*R”’ 
and = No. 6 dry 
ell “A” batteries, 
and <A hones to 
col bests provided, 
bug in a type "30 
tube, and tune in! 
An ingenious cir- 
og makes possi- 
7. — il single-winding plug-in design. 
ity 4g e instrument has the same sensitiv- 
= ue many big, shielded short-wave receiv- 
amplif ing ten times as much. A power 
—- er may be added for any degree of 
me. Complete with 4 plug-in coils, 

* Yernier dial for precision tuning. 

a first class shert-wave set sold 

money. This short-wave set 





ooee edt 


487, 512 














#SERVICEMEN’S SPECIAL 
TEST PRODS 


Here's what every 
Serviceman and 
experimenter has 
been waiting for 
—test leads that 
CAN PIERCE 
THE TOUGHEST 
OF WIRE IN- 
SULATION AND TAKE VOLTAGE AND 
OTHER MEASUREMENTS WITHOUT THE 
NECESSITY OF STRIPPING WIRES. 
These test prods are so rattan that in- 
stead of the usual phone tips, adjustable 
chucks, capable of securely gripping steel 
phonograph needles, are permanently attached 
to the ends of the insulated handles. The 
use of these prods completely eliminates the 
introduction of errors in meter readings 
caused by poor-contact resistance or resis- 
tance resulting from the presence of dirt and 
grit, Five feet of flexible, color-coded leads 
securely soldered to the metal chuck insures 
permanent and positive electrical contact. The 
other ends of the test leads are provided with 
convenient U-shaped connection lugs. Ship- 
pas weight—% Ib. List Price, $1.40. 
. SP9055—Servicemen’s wane * 35 





*FLECHTHEIM PORTABLE 
VOLTMETERS 


Flechtheim superior built 
instruments have well earn- 
ed a reputation of reliability 
for their unusual life and 
accuracy in actual use 
These voltmeters which are 
available in two _ types 
namely, 0 to 500 volts 
and 0-600 volts AC-DC and 
which have an internal re 
sistance of 60 ohms per 
" volt are sturdily and attrac- 
fively constructed in a nickel-plated, highly- 
polished protective shield case. The scales 
are evenly and accurately calibrated so that 
although the range is higher than 500 volts, 
the comparatively low voltage of 5 can be 
easily and quite accurately recorded. Each 
meter is of the portable type, being provided 
with convenient mounting rings for hanging 
on walls or test panels. Sold complete with 
3 ft. flexible test leads provided with phos 
phor bronze, non-corroding test tips and non- 
breakabie color-coded insulated handles. 
Shipping weight—% Ib. List Price, $7.50 





No. SP9052—0-600 AC-DC Volt. 





Test Prods, Your Price 


No. SP9051—0-500 DC Voltmeter. 
meter—Your Price $3.25 
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100 New Hook-Ups, etc. 
‘675 Illustrations. 





FREE 76 Page Radio Treatise No. 24 


The new Winter edition of our RADIO SERVICE 
TREATISE, 


FOUND ANYWHERE ELSE. 
sections are the 


tron Sioproctostatics SHORT-WAVE T 
PHONO-PIC 


of infinite and everlasting value to you. 


WRITE TODAY. 


twice as large 
me off the press 
book in print—NOT 
ains a large editorial 

itself—with valuable 


as our former one, has 
It is positively the 
JUST A CATALOG 
section—a_ veritable 
information NOT 

4 Among the wealth 
technical information listed in the editorial 
following: 1932 Complete Radio- 
UNERS and 
KUPS.—Constructional Data of SER- 

EN'S gest OSCILLA 
LS. HO 


U AND PENTODE TUBES.— 

CEIVERS.—VACUUM TUBES 

: dozens of new radio experi- 

hints to Servicemen, valuable tables of use 
a, et¢., etc. 


book is not just another catalog but a 
e mint of radio information which will be 


Enclose 2 cents for postage. 
Treatise sent by return mail. 








Sold on a 6 MONT 





meter-tested 
confuse these 
priced’’ tubes—our low prices 
VOLUME business! 


before shipment, 


te ] aan of 
2A 


200A -199X 
199UV-120 
224 
69c ea. | 70¢ ea. 


R.C.A. LICENSED TRIAD 


| Choice 
245 


280 
171 


better quality. See listing above for tube n 
Choice Choice | Choice 

Price | Price | Price 
63e | 80c | 75¢ 


6 MONTHS GUARANTEED NEONTRON TUBES 
HS FREE REPLACEMENT GUARANTEE 
BASIS, PROVIDING TUBE LIGHTS! All tubes are 
HIGH QUALITY. tubes. wit 


carefully 
packed Do not 
with any other ‘‘low 
are possible because we do @ 


NEW 
Choice | Choice 
230 235 
247 
238 
236-37 
551 
| 1.58ea. | 1.08 ea. | 1.08 ea 


AND PERRYMAN TUBES 





Choice 
222 





These nationally advertised tubes are guaranteed UNCONDITIONALLY for six months, 
The prices are slightly higher than our NEONTRONS because these tubes are of much 


jumbers. 
Choice 
| Price 

1 $1.76 | 


Choice | Choice 
Price | Price 
$1.15 | $1.15 





* MICROPHONE PRE- 
AMPLIFIER 


An extremely compact 
and efficient unit de- 
signed to ‘‘boost’’ the 
weak microphonic cur- 
rents to proportions 
which will correctly 
match the input 
stages of all type am- 
May be used with either one or 
two-button microphones, This pre-amplifier 
unit provides a ‘booster’ circuit with trans- 
former, variable volume control and battery 
receptacle and switch, all contained in a 
neat metal-shielded case beautifully stuccoed 
in black enamel and with polished aluminum 
face. The case measures 64%x7%x4%”" deep 
and is provided with soft rubber feet. Sold 
complete with 4% volt microphone battery 
Shipping weight—10 Ibs. List Price, $15.50. 


No. SP9057—Mlerephone Pre- 


plifiers. 





Your Price....... e 


, r 
*6-VOLT BATTERY PHONO- 
MOTOR 

At last a REAL 
battery motor— 
designed especi- 
ally to meet the 
needs of semi 
portable and 
portable ad- 
dress systems especially installations on mov 
ing vehicles. It will easily and economically 
operate from 6 volt storage battery or the 
equivalent in dry celis. Draws very little 
current. The entire meter is flexibly pivot- 
ed upon a cast metal frame and is held taut 
at all times by a compensating spring, thus 
assuring positive contact of the friction drive 
gear against the inside rim of the turntable. 
This arrangement was designed to over- 
come the effects of bumps and jars experi- 
enced by moving vehicles. The motor is sold 
complete with 10 ft. turntable, mounting 
plate and motor switch and speed control. 
Shipping weight—10 Ibs. List Price, $15 00. 
No. SP958—6 Volt Battery Phone- $2. 50 
Motor. Your Price 











* WEBSTER “250” POWER 
AUDITORIUM AMPLIFIER 


Contains 2 
Stages Su- 


per Power. 


A.F. Am- 
plification. 





NOW s 18.00 Less Tubes 


ONE OF THE MOST POWERFUL SUPER 
POWER AMPLIFIERS EVER 
ideal for theatres seating approximately 3,000 
people, dance halls, schools, lectures, hos- 
pitals, auditoriums, outdoor gatherings, ete., 
etc. The gigantic power is at all times 
within control—for that matter it can be 
used in any home, as the volume can be 
regulated down to a_ whisper! But most 


important of all, the QUALITY OF REPRO. 


BILITIES CAN 
THREE WORD: Sy pear by 3 DISTOR- 
TIONLESS VOLUME! The full benefit of 
the 450 volts produced is obtained 
This famous amplifier is provided 
high quality input transformer for 
from a phonograph pick-up or single 
ble button microphone. 
The tubes required 
1 °S1 rectifier. Where 
is not required a ‘10 may be substituted for 
the °50 in the output. Automatic adjustment 
takes care of the discrepancy in voltages, 
Fi undistorted power output is 2.5 watts 
NOUGH FOR FOUR DYNAMIC RE.- 
PRODUCERS. This degree of power output 
provides satisfactory coverage for audito 
riums having volume of 25,000 cubic feet 
when used with a dynamic speaker having a 
flat baffle board, 50,000 cubic feet when 
with a speaker having a directional 
» or horn. 
Over-all dimensions are 15” long by 10° 
wide by 6 deep ne weight—34 


okie ries beter “250° 
Power Amplifier. Your Price... $18.00 
* JEFFERSON POWERPACK 
—CHOKE UNIT 


For 


with a 
working 
or dou 


are 1 °26, 1 °50 and 
the maximum output 








This unit con 
sists of a stan 
dard Jefferson 
Power transfor 
mer and a 30 
henry 500 ohm 
filter choke. Both 
are mounted in 
a sturdy, com 
pact, metal case 

¢quipped with convenient terminal strips 
mounting flanges. JUST 
CONVERT OLD TYPE BATTERY SETS 
INTO MODERN ALL-ELECTRIC AC RE- 
CEIVERS. The power transformer will 
safely handle 5-226's, 2-227's, 2-171A’s and 
an ‘80 rectifier The filter choke is of stan 
dard design and has sufficient DC resistance 
to cut down the high voltage to the requisite 
180 volts for the plates of the 171A power 
tubes The only additional parts necessary 
to construct a complete power pack for AC 
receivers, power amplifiers or public address 
systems are a filter condenser bank and a 
voltage divider. These latter units can be 
furnished upon request 

Complete instruction for hooking 
Wiring is supplied with each unit — ing 
weight—10 Ibs. List Price, $10.0 
No. SP9053—Jefferson Power Pack. $2 75 
Choke Unit. Your Price........ x 


%* Guaranteed 8-Mfd. Electro- 


ytic Condensers 

Judiciously used in many parts of 
any R.F. or A.F. circuits, in power 
packs, in dynamic speakers, they 
will perform miracles in eliminating 
any trace of objectionable A.C. hum 
or other incidental disturbances 
These electrolytic condensers are 
particularly recommended for 250 
power packs Where the working 
voltage of the unfiltered A.C. is 800 
volts, two electrolytic condensers in 
series will stam! up indefinitely 

Easily mounted through the use 
of a bayonet socket base which is 
equipped with a ‘‘positive contact’’ 
spring Totally shielded and pro- 
tected by a copper cap poigping 
weight—1 Ib. List Price, $2. 
No. $P9054—Guaranteed 8 mia Elec- 
trolytic Condenser. Your Price. 





up and 


* $.49 





514x7x4 in. high, over aa Ship 
3 Ibs. List price, $12.50 
No, 1666— World - secre S.-W. 
— 1... ees: Amplifier. 
eral? WE ARE A WHOLESALE HOUSE AND CAN- 
. ACCEPT ORDERS FOR LESS THAN $3.00. 
ire accu C. 0. D. shipment is desired, please remit 20% 
— Temittance, which must accompany all orders. 


If full cash accompanies order, deduct 2% discount. 
money order—certified check—U. S. stamps. 


Radio Trading Co. | 
23 West Broadway 


New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 





Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 














$100,000 Speaker Sale! 


Included in this —! speaker sale are the products manufactured by leading speaker makers. 
new and shipped in original factory sealed cartons. 


They are sold far below their regular list price because they were bought 
in exceedingly large quanteties and our purchase price permits us to give you the benefit of 


low cost. 





Every speaker is brand 








Duo Magnetic 
Duo Inductor Dynamic 5 


hassis 


DUO MAGNETIC 


$3.95 


Speaker 


Similar to Farrand Inductor. 





"JENSEN 


A.C.—D.8 


Dry — $14.95 


AS 
Audit ~ $12.95 
Concert t _ $8.50 


D.9—2500 OHM 


D.C 
Field . $7. 50 


D. _~ 5009 OHM 


Fiel ield $8.50 


D.15—Midget Concert Jr. 


2500 OHMS .. $4.75 


























MAGNETIC SPEAKERS 
.IN BOSCH CABINETS 


Due to the many bittery oper- 

ated sets still in use which 

require magnetic speakers, we 

offer the following in the beau- 

tiful Bosch cabinet. 
ie 


Bosch 
a & A. 





BALDWIN 
is : = $7.50 
$5.50 


D. C. 2500 
Oo H M—110 


Volts 

dD. cc. 2500 OH M—110 
= rie _ $4.00 
DPD. C¢. 2500 OH M—110 


Volts Field Less 
Output Trans. $3.25 























ROLA 


A. C. Models 


Model ©-90-C A.C. using 

280 Rect. . $9.95 
Model K. arsine A.C. using 0 
230 Rect. — 5 
D. C. Models 

2500 ohm P.P. Output Trans. 

1000 ohm P.P. Output Trans. 

2500 ohm Single Pentode. Each 
2500 ohm Push Pull 238. Model 
1000 ohm Single 238. 

1800 ohm Single Pentode 300 ohm Tap 


tur Bias. 








sale. Terms: 
every order. 





Do Not Write For Catalog! 


All offers are F.O.B. New York, and subject to prior 
A deposit of 20% is required with 
Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 





























R. C. A. 100 B 


Famous R.C.A. 100B 
Magnetic Speaker sold 
first time at this cut 


price. 
$4.50 





OXFORD 
A. C. Bay 
14” Audit us- 
ing 280 Rect $12.95 
12” Concert Dy 
95 


namic 280 Rect 


9” Midget Dy- 
namic 280 Rect $7.50 


D. C. Models 

14” 5000 OHM gs 
Field 

11” 2500 ¢ HM 

Fie ld 95 


ri) 7 $3.49 


All 9” Midgets are sup- 
plied with Hum balancer 























PEERLESS 


A.C. Models 
12” A.C. Using Kodel Dou- 
ble Rect. and 


2000 Mfd. Cond. $12.95 
12” A.C. using ' $12.50 


280 Tube 


D.C. Model 
12” 1000 OHM 
Field 110 Volt 


Oe. 2606 canine $6.95 








R.C.A. & VICTOR 





Victor A.C. Audit 


Model with $12.25 


Tube 


Victor D.C. 
Audit 2500 Ohm 9 


Victor D.C. Audit 2500 
Ohms 

Less ous $7.95 
AC. With $12.50 
tube rect 


D.C. 8000 ohm 

300 V. Field 

D.c. 8000 ohm 300 V. 
Field 

output : 

D.c. 800 ohm 110 V. 














Field 12 7.50 









re Results. 
9” Model 
12” Model 


Farrand FARRAND INDUCTOR DYNAMICS 


Used on A.C., D.C., and Battery Sets with Equ: 








PENTODE ADAPTER 


This Pentode Adapter permits the insertion of a type 
247 Pentode Power Tube in place of the type 245 
tube, 


remove 245 
and plug in the 247. 
OUR NET PRICE 


tube. Simply 
Adapter, 


and insert the 


$1.20 





GRENP ARK CO., Dept. R.C. 245 Greenwich Street, New York, N. Y. 
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iT | ""AN ADDRESS OF DISTINCTION” 





Important Business . . . Calls For An Important Address 
To the prestige value of an address of international reputation THe Drake adds 
many accommodations of very practical business value. For instance . . 
request, we gladly place at the disposal of the guest, quarters for large or small 
conferences. There is no extra charge for this service. Mail... telegram... 
and phone calls are promptly dispatched . . 
services are available to expedite your business. Rates begin at $4 per day. 


RADIO-CRAFT 


. on 


. numerous experienced, skilled 





THE 


DRAKE 


HOTEL, CHICAGO 


Under Blackstone Management 


es || 











THE SENSATIONAL.. »S 


HOLLYWOOD §e% 
=> RESTAURANT <— Fan 
B'WAY. at 487ST. N.V.C, = 


NIG: NEW REVUE 


BEAUTIFUL GIRLS. 
To Entertain You While You Enjoy 
BROADWAY'S BEST DINNER 
$1.50 $1.75 $2.00 
Al Katz and His Kittens 
After Theatre and Late 
Supper Shows 
12 and 1:30 a.m. 























For Convenience onl 
Comfort 


come to the Bismarck .. . 
heart of the Loop . . . next to the whole- 
sale, financial and theatre district. 
Large, light, outside rooms with super- 
comfort beds . . . soft water for your 
bath . . . room signals indicating the 
arrival of your mail . national 
reputation for Good Food . . . four 
distinctive dining rooms . . . courteous 
hospitality urging you to “come again.” 
Rooms with bath, $3.50, $4.00, $4.50, 
$5.00 and $6.00 
Rooms without bath, $2.50 


right in the 


BISMARCK 


HOTEL CHICAGO 









RANDOLPH AT LA SALLE 





Se ctectoc™ Po ctestecte ste dtectectedtedte tected Po cMe te Mectadt 
So ege ee ehe eho ooo ole a5 50 050 oie oZeeloete oreeleete ele ene sre eteeteete oeece oe 


+ ae 
= “The Gathering Place 4 
$ of : 
$ Cosmopolitan New Yorkers.” % 
% The RUSSIAN VILLAGE ¢ 
% 100 West 57th Street  $ 
: New York City % 
= Dining, Dancing, Russian and Gypsy 5 
oe Entertainment. “ 
$ LUNCH — TEA — DINNER $ 
% No cover charge at any time. > 
z Broadcasting WOR 


Circle 7-9434 ‘Y 


~~ 
so as 
*, 
* 














NEW | 
FLANDERS | 


THE HOMEY HOTEL 
Finest Hotel in Times Square 
Right in the Heart of Everything 
Times Square, 47th to 48th Sts. 
| East of Broadway 


| Rooms with Private Bath 


New York City | 


——=—_ 


IIIS oct ensicensacossssceiceceshoiccdasiiee ae 
| Rooms with Private Bath 
| iy IID. shhascnkaioscetietaibennndacelanadtinnnen 2.50 
| | Rooms with use of Bath | 
> leo 2.00 || 
| Rooms with use of Bath 
i ee 3.00 | 
li} Large Comfortable Suite—2 or 
_  " Snr 
| 


Z 


Special Weekly Rates 
FRED W. BIZEL, Resident Manager 




















A Special Offer to 


NEW READERS 


Eight months subscription to RADIO-CRAFT for 
$1.00. Send remittance to RADIO CRAFT, 98 
Park Place, New York, N. Y. 
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HOTEL DIRECTORY 
OF THE RADIO TRADE 














The Hotels on this page are 
Patronized by the Radio 
Trade. Make them your 
Headquarters 





One in a Thousand 





At 999 hotels in Atlantic City 
you can get the same thing ... 
rooms with or without meals .. . 


*An Original and Unique 
Service has made 


THE 
CAROLINA 
CREST 


The Thousandth Hotel 


*Abed or at your service table 
enjoy a delicious Tray Breakfast 
WITHOUT CHARGE—in the 
privacy of your own comfortable 
room while you glance through 
your morning paper . . . then 
wonder—as all our guests do— 
how we happened to move your 
home to the 


CAROLINA CREST 


North Carolina Ave., near Boardwalk 
ATLANTIC CITY, N. J. 


SPECIAL WINTER RATE 
$3.00 per day 


Every room with private bath— 


Bed lamps and at least three windows. 


H. L. FAIRBAIRN, Mgr. 














RADIO-CRAPT February, 1932 
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WINTER VA 


OR FOR A PERFECT HONEYMOON TRIP 
The Cuban climate is delightful in winter. You will never forget 
a vacation spent in the Romantic Old World Atmosphere of this 
charming island, which is visited annually by hundreds of 
thousands of Americans. 


ROYAL PALA 
hlaAvaAINA 


Located in the very heart of Havana's gay social life 
and the luxurious home of visiting Americans. Over- 
looking Parque Central and the Prado, it is within a few 
minutes leisurely walk of shops and department stores. \ 


YOUR CHANCE TO VISIT HAVANA 
ECONOMICALLY 
ROYAL PALM RATES 
Reduced 50% this Winter 
Havana is just a short inexpensive trip by luxu- 
rious steamers, with special excursion rates ond 
frequent sailings from New York. Miami. 
Tompoa , Key West or New Orleans-..---- 
Only 2 hours by Pan American 
Airways -Express planes from Miami 



































































For complete information. illustrated booklets etc. write direct to 
the Hotel or to our Chicago Office. Suite 422 ..520 No. Michigan Ave. 
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Prices YOU can make 
a REAL profit on! 


_GENERAL ELECTRIC Kolster K-6 Speaker A. C. DAYTON FLEWELLING 
Phonograph Induction Motor [| Maznetic type cone speaker. SHORT WAVE ADAPTER 


Remarkable tone quality; vol- 7 . thewted , 
With 12 Inch Turntable ume to spare. Beautifully carved, A.c. AND D.C. TYPES This remarkable complete 
adapter makes a Short Wave Receiver out of any set 


i ; fine Walnut cabinet Equipped 
Designed to meet the demand for a reliable, noiseless with highly sensitive oversize without change if wirini Short wave reception covering 
















































and non-interfering electrically operated turntable for ‘ iving r Paith- 18 to 84 meters is accomplished by 3 plug-in coils with 
phonographs and radio-phonograph combinations. Has ee a te te on non-corrosive nickel plated prongs, which give positive 
double phase, compound wound induction coils and disc est whisper to fullest volume of a contact. There is nothing else to buy. The adapter is 
type balanced armature, assuring quiet, smooth operation. brass band. housed in a mahogany fin- 
Governor con- List $20.00 ished caliinet Easy tune 


ing with low motton, 
smooth, vernier dial 


ouR S$ 5 
PRICE 3-3 Model A £ ty For sets 


using I bs AA tubes 
R. C. A. Loudspeaker 103 ac ttst RE Amplitier or im 
the detector socket 
Model D-C UX For setg 
using UX-201A UX-199, 
WD-11, or A.C. 226 type 
tubes 


trolled by lever 
and friction 
dise, setting of 
which applies 
proper torque 
for R. P. M. 
Constructed of 
the finest of 
electrical and 
mechan ical 
parts. Equip- 
ped with 12 








A beautiful speaker, superb in its 
faithful reproduction. Molded 
frame and pedestal resemble hand 
carved oak. Mechanism concealed 
by attractive tapestry. OUR PRICE FOR 

inch turatable. (Genuine R.C.A.) AC. OR D.C. MODEL 
c om OUR List $18.00 

A.C. PRICE $7.50 $3.43 $4.75 


OUR PRICE 


WEBSTER PHONOGRAPH JENSEN SPEAKER T. C. A. PUSH-PULL INPUT 


List Price $15 














, PICKUP ° AUDIO 
sg nee | 













FORMER 


Standard replacement 
transformer for Push 

Pull formation u-ing 
71 245 amd §=250 
type tube Core of 
permalloy steel lam- 
inations bound by 
mounting brackets 
which serve as shield, 
Dimensions: 2x2x3'z 


frequencies re- 10 in. “Concert” D.C. 
corded on elec- § These hum-free units contain suitable 
tricaliy cut fo push-pull transformers — —— 
cally ¢ * § directly to the set—no outside wires 
cords. Remarkable clearness, and volume are § 2500 ohm field, 8 ohm voice A " 
features that prove scientifically correct design, J coil. As most standard 
A volume control is built into the base of pick- J A-C, sets ate — 4 D.C. 
up, allowing a full range of volume control. § SPe@kers of this ohmage, 
. 4 ‘ ot ~ the possibilities for re- 
Cover of pickup head and arm finished in J placement with this really F 
bronze; back of head and.base finished in black J good speaker are unlimited, / 
enamel, 














Act quickly. Quantity OUR PRICE 
oun Paes —___. limited SA 95 Vi ABC P T f 
° e 
Genuine PHILCO Power OUR PRICE ow — ayy ransformer 

Transformers ixe Pi tail Resistors 2-245, 1-227 and 1-280 
Phileo Part No. 3516, for Philco Models “. * Ris F a 4 tubes. Maynetically 
ve and others using following Tubes: 3-2 OHMS shielded preventing hum, 
245, 1-280. 500 10.000 75,000 Can safely be overload- 
An excellent replacement trans- 1,000 15,000 100,000 ed 30%... High voltages, 


former for most standard sete. 1,500 20,000 125,000 400 volts at 150 mils on 
Green and black wires, 125 V. 1,800 25,000 150,000 either side of center 
ellow wire C.T. of 7 and 9. 4,000 30, 000 250,000 oto r f 
Secondary connections shown on 4.700 40,000 1 Megohm tap. Extra larze case 
diagram. ~y — 2 Megol especially’ designed to 
5,000 60,000 egohms prevent overheating. 


























Size: 3% i 19424384 No. 1—Center tap of 9, 14— 
long, 3% in. 495068 5 Zu elles Sioa 
wide, 5%2 in. 7@8@ OUR PRICE Oc PER DOZ. Not Ay sO Volts 
high. $2 10e No on 7—1 in. V. High amp 
1 and 2—5 V. (280): 3—C.T. Atwater-Kent Condenser & No°3, 6—Primary (110 vy, ‘Size: 4%4x3x5% inches 
of High: 4 and o—High V.; . — © Can be used for any 
6 and 10—2%, V. (245); 8— Filter Block No. '8—Center tap of 12, 17 power, amplifier using 
C.T. of 6 and 10; 7 and 9—2'/2 (2% VW) e tap ¢ ‘ 215 Tubes. 
(227). For Model 37 and 38 Sets 14—s Volts (280) 
Ideal filtering system for ANY Ne oH -High volt B sup- OUR 1 
ouR $3.15 make A. C. set using 171-A Pars ° 
PRICE tube. Contains proper chokes No 6 Center tap of above. 
and high voltage condensers. No. 12, an” in. volts high 
Bl Flexible wire colored leads amp. (538) 
same as original, 
Condenser ock for HOOK-UP FREE Catalog—means money to you 
Majestic Green wire to 280, black to R.F. plate, yellow egy on only a oe —— of the values to 
“pe? am: to Power Tube plate, white to first audio by- e found in our catalog t is full of items on 
B” Eliminator pass, white to C.T. of 226 resistance, red to de- y ww ph ng Cy ee from 50% to 300°% profit. 
, tector plat Wire from can to ground. n e best of them is, they are sound, well 
Replacement for ; defective § ‘** pease. salads 8 known, trademarked articles you can depend 
blocks in “B” Eliminators — J OUR PRICE 2.40 upon. 





identi A stat h . Send 20° with the order and articles will be 
identical in electrical character shipped C.0.D. Order any of the above ar- 





OUR PRICE istics and outside dimensions. 1.C.A. Test Leads— 2° necessity to the f tictes direct from this page. And be sure to 


: dealer or service- 
Can also be used in any make J man, Unsurpassed for testing sets and tracing shorts, | 88& for the catalog. It means money to you! 


$2.10 “B” Eliminator as well as most § Opens and other common defects Easily at- 40c RADIO CIRCULAR 


power packs tached to testing meter or electrical apparatus. 











225 Varick St. New York City 














































t 
f RADIO CIRCULAR CO., 225 Varick Street, New York City 
i 
i Enclosed find $............. + This is 20% of items listed below. I will pay balance upon receipt of merchandise. 
| We regret that we eannot accept orders under $5.00 RADIO CIRCULAR CO. 
i vicsinsehicdelAAGGAeMMAnile  Sinadabdatamtbetamatisialestindein  einmiaiesininindeetisicnsan _ 1225 Varick Street, New York City = § 
é @ Please send me your catalog of radio bargains I can » 
BEES iy COCOCRSSCSSSSSOSSSORORSRSORSSSUSSRSSOSOOSONGD © GhoSaGEEnBESSSNNSONESSNOCSSESSSESEOSSSOOTRNSOESOOEESS «ean neenbeonceescouseesesosooncenscconeceeeseccce @ make a profit on. = 
— : hi + I understand this obligates me in no way. . 
[iy oR eCeAR RRR RRRNRENRANNUINGS —SununuseannsaReNAenSNNNDNAEAeNEIeseekenNbbeiebieeED _ seseumaniinbseenendceiunmmabbontmceeces | N w 
g Name “- 
, 
SE a ne c_ a S e eee ee Ee en Te e 
- a 
(CD Also please send catalog. & City . 


“My earnings in Radio 
are many times greater 
than I ever expected they 
would be when I enrolled. 
They seldom fall under 
$100 a week. If your 
course cost four or five 
times more I would still 
consider it a good invest- 
ment.” 

E. E. WINBORNE 
1267 W. 48th St, 
Norfolk, Va. 


Jumped from $35 to 
$100 a week 
“Before I entered Radio 
I was making $355 a week. 
Last week I earned $110 
servicing and selling 
Radios. I owe my success 
to N. R. I. You started 
me off on the right foot.” 
J. A. VAUGHN 
Grand Radio & Appliance Co., 
3107 S. Grand Blvd., 
St. Louis, Mo, 


6500 extra in 6 months 

“In looking over my 
records I find I made %500 
from January*to May in 
my spare time. My best 
week brought me £107. 
I have only one regret 
ss your course 
—I should have taken 
it long ago.” 

HOYT MOORE 
R. R. 3, Box 919, 


Indianapolis, Ind., 


RADIO-CRAFT 


J will train you 
at home 


pAY 


to filla 


If you are earning a penny less than $50 a week. send 
for my book of information on the opportunities in Radio, 
It is free. Clip the coupon NOW. Why be satisfied with 
$25, $30 or $40 a week for longer than the short time it 
takes to get ready for Radio? 


Radio’s growth opening hundreds of $50, $75, 
$100 a week jobs every year 


In about ten years Radio has grown from a $2,000,000 to 
a $1,000,000,000 industry. Over 300,000 jobs have been 
created. Hundreds more are being opened every year by its 
continued growth. Many men and young men with the right 
training—the kind of training I give you—are stepping into 
Radio at two and three times their former salaries. 


You may have many jobs te cheese from 


Broadcasting stations use engineers, operators, station 
managers and pay $1,200 to $5,000 a year. Manufacturers 
continually need testers, inspectors, foremen, engineers, 
service men, buyers, for jobs paying up to $7,500 a year, 
Radio operators on ships enjoy life, see the world, with 
board and lodging free, and get good pay besides. Dealers 
and jobbers employ service men, salesmen, buyers, man- 
agers, and pay $30 to $100 a-week. There are many other 
opportunities too. My book tells you about them. 


So many opportunities many N. R. I. men make 
$200 to $1,000 in spare time while learning 


The day you enroll with me I'll show you how to do 28 
jobs, common in most every neighborhood, for spare time 
money. Throughout your course I send you information on 
servicing popular makes of sets; I give you the plans and 
ideas that are making $200 to $1,000 for hundreds of N. R. I. 
students in their spare time while studying. My course is 
famous as the course that pays for itself. 


Talking Movies, Television, Aircraft Radio included 


Special training in Talking Movies, Television and home 
Television experiments, Radio’s use in Aviation, Servicing 
and Merchandising Sets, Broadcasting, Commercial and Ship 
Stations are included. I am so sure that I can train you 
satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are not satisfied with my 
Lessons and Instruction Service upon completing, 


64-page book of information FREE 


Get your copy today. It tells you where Radio’s 
good jobs are, what they pay, tells you about my 
course, what others who have taken it are doing 
and making. Find out what Radio offers you, 
without the slightest obligation. ACT NOW! 


J. E. SMITH, President 
National Radio Institute Dept., 2BX 


Washington, D. C. 
Our Own Home 

Pioneer and World’s 
Largest Home-Study Ra- 
dio training organization 
devoted entirely to train- 
ing men and young men 
for good jobs in the Radio 
industry. Our growth has 
paralleled Radio’s growth. 
We occupy three hundred 
times as much floor space 
now as we did when or- 
ganized in 1914. 





Lifetime Employment Service to all Qraduat 


February, 1932 














ACT 
OUICKLY 





ree Offer 


“The Principles 


of Television” 
For the first time 
authoritative book on Tek 
is made available 
general public 
only my 
it Act 
promptly, and I'll 
you a copy FREE, i 
dition to my big 
book “‘Hich Rewards i: 
Radio."” This book on 
Television gives you t! 
fundamental facts about 
Television, its status, a 
comparison of sound and 
visual communication, « 
describes in detail 
typical devices used in the 
six fundamental 
Television. t 
about this coming field of 
great opportunity. Mal) 
the coupon NOW. 








Lo giveYoumy new 8 OUTFITS 
of RADIO PARTS for practica} 
Home Experiments 


You can build over 100 circu 
with these outfits 


its 


You build and 


experiment with the circuits ysed 


in 
Eveready, 
ith, and 


Atwater - 
Zen- 


Crosley, 
Majestic, 
other popular g 
sets. You learn how these 
sets work, why they work, 
how to make them work. 
This makes learning at 
home easy fascinating, 
practical. 


quency receiver—only one of 
with my cutfits. 


of 
“ sereen grid radio 
many circuits you car 


am doubling and tripling the 
salaries of many 
jn one year and 

less Find out about 

this quick way to 


BIGGER 
PAY 


J. E. SMITH, President 
Washington, D. C. 


Offer. 
ciples of Television” 
in Radio.” I 
obligate me 


Name 


were eee eee ew eee 


National Radio Institute, Dept. 


I want to take advantage of your Special 
Send me your two books, 


understand , 
and that no salesman will call. 


ica tcvtnnintieansatinaeniniiniitasacitininaneien 


2Bx 


“The Prin- 
“Rich Rewards 
this does not 


and 





S11 €......cccecceseoccooeeee 











1932 





NOW 


| On All : 


Newsstands te ACR” ome 


MONEY 
INVENTIONS 





4-Color Cover = . . 
25c The Copy ee | eget 


‘ vs 
- Kinks, TELEY iain 
96 Pages—9x12 in. TIONS, AER: » MAECHANICS, tre Rano Ki '* 
ont ’ 
LATEST INVE 
CHEM! 


" TAL CRAFTS, 
strY, WOOO Ano ME 
FORMULAS 
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MASTER CONTROL 


‘ : - i \ 
: . B — 
voice . 
PANEL G AMPLIFIER UMBIA BROADCASTING STUDIO 
@Aa0I0 ; (TELEVISION) 
mace) . 
fi — conee 


— 
777+ SMORT-WAVE (4902-METER) —_-VOIEE 
J » “ YOICE™ TRANSMITTER AT ~~ 
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CROSS BAY, LONG ISLAND. MY 
), | TeLePnone cncort SA 
TO MY RADIO FRIENDS 
WILL YOU BET 25¢ ON ME? 
__I want to ask you, as a special favor, to stop at your nearest newsstand and get an issue 
of EVERYDAY SCIENCE AND MECHANICS on the following unprecedented arrangement: 
ie ; Take the magazine home, look it over ecsrefully ana read those articles which are of 
interest to you. If, when you finish reading the magazine, you have found that you haven’t 
had your money’s worth, you may return the magazine to me and 1 will immediately 
refund your quarter, plus postage which you paid in returning the maguzine. 
: I am making this unprecedented offer simply to get you acquainted with the magazine, 
q 




















and because I honestly believe that every issue of EVERYDAY SCIENCE AND MECHANICS 
will be worth many dollars to you with the important information you can't get elsewhere. 








LL RADIO AND TELEVISION - 
i Page. I want you to look particularly at the new radio and television section containing 
a tremendous amount of information for radio experimenters, of the kind you cannot 
possibly get elsewhere. 

.,, his special offer to you is good during the month of November only. I hope you 
will do me the favor to take me up on this unprecedented proposition. Won't you please 
write and tell me how the book strikes you? 

\' Cordially yours, . GERNSBACK 








“VOICE” RECEIVER 
(SmORT-waVE REC) 
3 RESISTance 
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; EVERYDAY SCIENCE AND MECHANICS 100 Park Place, New York, N. Y. 











RADIO DEALERS 
and SERVICEMEN 





Here are two live items that wide-awake 
Dealers and Servicemen can cash in on. 


THE RADIO DEALERS’ 
ANTENAPLEX KIT 


This RCA Antenaplex System, when properly installed, due to its 
superior design and complete shielding, transmits to the Outlet whatever 
the installed antenna receives. Interference that is not actually picked 
up at the antenna will be sealed out and not transmitted to the receivers. 
This system has been found very satisfactory to a great number of 
Dealers located in crowded and congested districts, where they have been 
bothered with a great deal of local interference. Many of you dealers 
who read this well know from sad experience what interference in radio 
reception will do when demonstrating good sets. It means many a sale 
lost through no fault of the set or your sales ability. Why not install 
one of these systems and decrease sales resistance? 

The RCA Antenaplex Kit, Model RF-5000, 


consists of the following parts: 


1—RCA Antensifier Box—Model RF-5001 
1—RCA_Antensifier—Model RF-5002 
100 Feet—RCA Cabloy—Model RF-5050 
100—RCA Cabloy Clamps—Model RF-5055 ° : ° 
10—RCA Taplets—Model RF-5031 The Radio Dealers’ Antenaplex Kit 
10—RCA Radio Outlet Flush Plates— 


Model RF-5634 THE RADIO PILLOW 


1—RCA Terminet—Model RF-5091 ' 
: Feature these Radio Pillows to 
Special Net Price to Dealers..$100.00 your trade. Every customer is a 


prospect. Independent Servicemen 
n attrac sitio and Servicemen connected with Radio 
dio Service Organizations or Ser- Dealers send for literature telling of 
vicemen doing a fair volume of he : 
ii: Gis aw aiikinl dt the many uses and sales appeal of this 
handle the RCA Antenaplen Product. It allows an_ individual to 
System. If you have contacts listen-in to their favorite program without 
with Electrical and Building disturbing others. Ideal for use in Guest 


Contractors or are in a posi- Rooms, Nurseries, Hospitals, etc. 
tion to closely contact aparte List Price 
ment house owners, write Selle 


us for further information. 

















An attractive proposition awaits Ra- 


Centralised Radio System 
RCA Victor Co., Inc. 


A Radio Corporation of America Subsidiary 
Camden, New Jersey 


“RADIO HEADQUARTERS” 
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Centralized Radio Section 
RCA Victor Co., Inc. 
Camden, N. J. 


Please send me full details on 
C The Radio Dealers’ Antenaplex System 
[1] The RCA Antenaplex System 
C) The Radio Pillow 


One of the many uses 
of the Radio Pillow 


CO a er 








ee ee ee ee eee ee ee ee ee 











